..c^-rs^rf 



iDMH 



ic:>3^. 



l^HBl 



[Entered at the Post OflBce of New York, N. Y., as Second Class Matter.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. lil.— No. IT- 

[new series.] 



NEW YORK, OCTOBER 25, 1884. 



r$3.20 per Aiinnni. 

L (P0STA<3E PKEPJID.] 



THE THOUSOK-HOirSTON EXHIBIT AT THE INTEBNA- 
TIONAL ELECTKICAL EXPOSITION, PHILADELPHIA. 

Visitors to the Exposition, upon entering the main gate 
and tlien turning to the right, had their attention attracted, 
before they had proceeded far, by a multitude of powerful 
arc lights suspended above a raised and richly carpeted 
flooring. Here were displayed a series of finely wrought 
mechanisms, from an exposed core of a dynamo to the per- 
fected machine. This was the headquarters of the Thom- 
son-Houston Electric Company, of Boston, Mass., which 
of late has become widely known for the efficiency of its ap- 
paratus and the business-like thoroughness of its system. 

In the general exhibit this company had five dynamo ma- 
chines in constant action, two having a capacity of 30 arc 
lamps, two more of 12 lights capacity, and still another of 
6 lights. Besides these there were models of the unfinished 
Thomson-Houston dynamo, so arranged that the parts could 
be Inspected, and other specimens of the latest improved 
type. 

To those who had the time and inclination to attentively 
study this exhibit — and there were many such — conclusive 
evidence was presented of its possession of novel and strik- 
ing features when compared to other systems of the same 
type. It was noticed that the hissing and sputtering, so 
common in some arc systems, were here reduced to a mini- 
mum, and the lights were powerful, constant, and steady. 

A diminutive dynamo and plant designed by Prof. Thom- 
son illustrated the system in all its workings far better 
than could have been done by a plant distributed to distant 
parts of the building. It showed clearly the relations be- 
tween current, electromotive force, and work. A small 
dynamo generated a constant current, which kept aglow six 
arc lights, each of the intensity of sixty candles, and by 



switching the current it could be made to leave the arc 
lights and supply the requisite energy for an incandescent 
plant. 

The peculiarity of the Thomson -Houston dynamo may 
be said to lie mainly in the armature, the construction of 
which is strikingly original. This armature is made of a 
cast iron hollow shell; and iron wires, forming an oblate 







spheroid, surround this. Insulated copper wire in three 
series is wound on this core. Starting at that part of the 
shaft opposite the commutator, the wire of each of these 
series is led over the longitudinal circumference of the core, 
and, in order to avoid the shaft, changes its course and re- 
turns ma the opposite circumference of the core. After 



making a sufficient number of convolutions, the terminal is 
carried out to a segment of the commutator, the beginning 
of the wire being attached to a coupler near that portion of 
the shaft which is opposite the commutator. 

A like direction is taken by the second series of wires, 
which are kept at an angle of sixty degrees with the first, 
and the third series of wires follows at another angle of 
sixty degrees. The initial ends of these last two series are 
affixed to the coupler to which the first is attached. Hence 
all of them are electrically connected. To different plates 
of the commutator the three free ends are affixed. This 
method of winding has proved to be very efficient, two se- 
ries being constantly maintained in the field of force. 

By means of a combined motor and generator shown in 
the exhibit, the arc light or motor circuit can be made to 
feed incandescent lamps, an alternating current being used. 
The system employed is that of building on the same shaft 
the armatures for both the motor and the lighting appara- 
tus, and any kind of current as to character or potential 
may be taken off. 

What attracted not a little attention to this exhibit was 
the running of arc lights in multiple series. This is an in- 
vention of Professor Thomson, and a very important one, 
for, 3.Z seen at the Exposition, it permits the running of arc 
lights of altogether different intensities from a single cir- 
cuit, some of them being in series, while others are in mul- 
tiple arc or in multiple series, and renders practicable di- 
visions and redivisions of lights as well as the rejoining of 
arc circuits. 

For the benefit of scientific institutions and the lecture 
room generally, the Thomson-Houston Company make a 
hand dynamo. As exhibited, it showed that it is capable 
of generating a small arclight or several incandescent lights. 
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or providing a strong and constant current for other purposes 
of illustration or experiment, at times showing nearly a one 
horse power energy. 

The motors displayed by this company showed themselves 
particularly adapted for the transmission of power from a 
distance, which from present appearances would seem to be 
one of the great problems of the future. 

Perhaps the most important feature of the Thomson- 
Houston exhibit was the little mechanism inclosed in a 
small liox by which the electric current can be transferred 
from arc lights, and made to feed incandescent lights of 
from twelve to sixteen candle power. It is called the 
Thomson-Rice incandescent distributor. Heretofore little 
has been done in this direction; either arc or incandescent 
lights being exclusively distributed, because it was found 
that the cracking of one or more incandescent lamps usu- 
ally led to the breaking of many more in the same group. 
By the device exhibited, however, an arc light can be 
turned out, and a group of eight incandescent lights be 
made to glow instead. Furthermore, all the lamps or any 
particular number of these in one circuit can be turned on or 
off with the same facility as gas jets can be operated, and 
without danger to other lights in the circuit. The little 
mechanism acts automatically and electrically, and is at no 
time subject to accident by reason of careless handling. 
As a whole, the Thomson-Houston system shows, as exhibit- 
ed, that it is ffiunded upon a correct interpretation of na- 
tural laws, and that its workings are directed by men who 
are conversant with the theory as well as the practice of 
electrical engineering. 

■ ^ < ■ > » 

The National Academy of Sciences. 

A session of lliis society was held at Newport, R. I., Oct. 14 
to 18. Tlie National Academy was incorporated by Congress 
in 1863, to " consist of not more than fifty ordinary mem- 
bers," and the custom has been that thes<e shall be selected 
specialists such as will best represent every department of 
knowledge. We believe there are now about one hundred 
members of the Academy, but it is nevertheless a very select 
organization as compared with that much larger body, the 
American Association for the Advancement of Science, and 
mauypapers read at its meetings are such as would be of lit- 
tle interest to other than specialists in the subjects treated of. 

Among the papers read was one by Prof. E. D. Cope to 
show the evolution of certain bones of the ear in Pelicosauria^ 
involving a study in comparative anatomy as well as evolu- 
tion. 

Prof. Fairman Rogers, of the University of Pennsylvania, 
described experiments on the motion of animals, as depicted 
by instantaneous photography. In some experiments con- 
ducted laat summer at Fairmount Park, Philadelphia, forty 
cameras were placed in a row, and so adjusted as to be suc- 
cessively opened by the motion of an animal passing in front 
of them. These experiments will throw light on the 
mechanism of animals, and, it is suggested, may give valua- 
ble application in machinery. For instance, marine engineers 
do not agree on the best form of steamer screws, and it is 
intimated that an exhaustive study of the fish's propeller 
would throw light on this. There will probably be no diffi- 
culty in arranging a glass tank through which fish can be 
made to swim, and be photugriiplied in transit. The motion 
of dogs, horses — especially racers — deers, and other-animals, 
in running, were described; and interesting and prolonged 
discussion ensued. Professor Rogers stated an interesting 
point to be the flexure of the long pastern. When a horse 
gallops, he moves in a horizontal line. His body keeps al- 
most a uniform direction, notwithstanding that his feet rise 
and fall. He bends his pastern to keep level. In race 
horses it touches the track. He cited as an instance a 
celebrated race horse, which used to make eight marks on 
the ground, four for the pasterns as well as the four foot 
tracks. 

Professor Tylor, of Oxford, England, the eminent an- 
thropologist, considered at great length the " Civilization 
of the American Races," particularly the Zuni, Navajo, 
Mojave, and Wallopi tribes, among'which he had traveled. 

Among those present at this meeting of the Academy 
were President O. 0. Marsh, Professor of Paleontology of 
Yale; Home Secretary Asaph Hall, Astronomer of the 
National Observatory; Treasurer J. H. C. Coffin, United 
States Navy; W. H. Brewer, Professor of Agriculture, 
Yale; G. J. Brush, Professor of Metallurgy, Yale; Josiah P. 
Cooke, Professor of Mineralogy, Harvard; Edward S. Dana, 
Professor of Physics at Yale; Walcott Gibbs, Professor of 
Chemistry at Harvard; Julius Hilgard, Superintendent of 
the Coast Survey; Samuel P. Langley, astronomer in charge 
of the Allegheny Observatory; J. 8. Packard, Professor of 
Zoology at Brown University; Edward C. Pickering, direct- 
or of the United States Geological Survey: Samuel H. 
Scudder, editor of Science, of Cambridge Mass.; William 
P. Trowbridge, Professor of Mechanics at Columbia 
College; and Francis A. Walker, President of the Massachu- 
setts Institute of Technology. 

^ < ■ > » 

A Neiv Pavement In Berlin. 

A new form of paving has been in use in Berlin since 
last year. Layers of bricks are put down impregnated with 
asphalt. After a time they absorb from 15 to 20 per cent of 
the bituminous matter, becoming remarkably elastic and 
capable of resisting pressure and damp. This new paving, 
it is said, lasts much longer than any of the other kinds, and 
it offers a sure foothold to horses. It is a very popular 
pavement in the capital of Prussia. 
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A FBIZE FOB INVENTOBS.-NEES OF FASSEN6EB AND 
FBEIGHT CAB BBAEES. 

Railroad officials seem to have arrived at the settled con- 
viction that no essential improvemeDls can be made in pas- 
senger car brakes; that the air or vacuum brakes, with all 
their faults and deficiencies, are as nearly perfect as can be, 
and that it is useless to seek further. And as practically 
all the roads have adopted these brakes for their passenger 
traffic, they naturally oppose the introduction of any im- 
provements that would depreciate their costly investments. 

For the present, then, the passenger car brake question 
may be cousidered settled, but it is not so with the freight 
car brake. 

It may be asked why the air or vacuum brake is not as 
well adapted to freight traffic as to passenger traffic. In re- 
ply the roads say that the cost of the air or vacuum brake 
is greater tlian the freight service will bear; that the air or 
vacuum brake must, to be effective, be continuous, or con- 
nected for al] the cars in a train; that this necessary con- 
tinuity or conneclion of all the brakes in a train can, with- 
out much trouble, be assured in passenger traffic, wlierein 
the interchange and mixing of cars rarely occurs, but that 
the conditions obtaining in freight traffic are such that each 
car must be equipped with a brake that will act independ- 
ently of any other in the train. 
.On all tlie principal lines of railroads the majority of the 
freight trains are partly madeup of " wild " cars (cars from 
oilier roads) and these cars are necessarily distributed through- 
out the train in the order of their arrival, so tliat one 
" wild " car without the air or vacuum brake in a train 
equipped with the air or vacuum brake might render all the 
brakes on the train ineffective. 

Another objection wliich the roads make to the air or 
vacuum brakes for freiglit traffic is that the brake nose con- 
nections deteriorate from exposure, and that the couplings 
offer irresistible temptation to thieves. 

If in spite of special care and watch in the yards the nose 
connections often give out and the brass couplings are al- 
most daily stolen, what, they say, would become of the 
brake on freight cars which are run off and held on sidings 
all along the road for days and weeks, waiting to be loaded 
or unloaded? 

There are other minor objections to the air or vacuum 
brake for freight traffic, but these mentioned appear to be 
inseparable from this class of brakes. 

Not only, then, are Ihe lists open to a suitable freight brake, 
but the roads are united in seeking for it. 

This is one of the broadest fields for inventors, and will 
yield most abundant reward to the successful ones. 

(Jrcat fortunes have been made from the air or vacuum 
passenger car brakes, and yet the whole number of passen- 
ger cars in this country are less than one-thirtieth of the 
number of freight and coal cars, which are all iu want of 
thei r special brake. 

Freight trains are still operated by the common hand 
brake, and though many other kinds have been proposed, the 
roads prefer to hold to their old friend until something in 
all respects superior shall be produced. 

It is true that the hand brake requires a crew of two or 
three brakemen to a train, while a suitable brake would re- 
quire no brakemen; it is true that it cannot quickly control 
a train running at high speed, and consequently that for 
safety the trains must be run slowly; and it is true that its 
persistent use daily brings death or injury to one or more 
poor railroad employes; but nothing yet devised for the pur- 
pose possesses all its virtues and fewer faults and is, at the 
same time, cheap enough. 

For the benefit of inventors we have given this brake 
problem long and careful study, in which we have been 
aided by a number of prominent experts in railroad mat- 
ters. 

We can say, then, that a brake which shall fulfill all the 
requirements of freight train service must be cheap, simple, 
and durable, and require no special skill to repair or keep it 
in order, and it must possess the following functions and 
advantages: 

1. It must be thoroughly automatic, and entirely under 
the control of the engineer. 

2. It must adjust itself automatically, to suit eithei- direc- 
tion in which the car is pulled. 

3. It must operate at any and all rates of speed. 

4. It must be complete in itself on the car to which it is 
attached, and independent of the action of other brakes in 
the train, so that "wild" cars will not interfere with its 
action. 

5. It must be capable of bringinga train to a "full stop," 
and, if on a descending grade, of " holding it." 

6. It must admit of a tiain being moved a short distance 
at slow speed, and yet be operative to stop it again. 

7. It must not interfere with the backing of a train, nor 
in any way with the handling of a train in yards. 

8. It must provide for the stopping of the rear portion of 
a train when broken loose. 

9. It must never cause sliding of the wheels. 

10. It must never interfere with the use of the hand brake 
staff. 

11. It must be easily rendered inoperative. 

12. It must operate with slight motion of the drawbar, and 
not be injuriously affected by excessive motion thereof. 

It should be applied in place without removing car tnick 
or axle. 

And finally, it should be so constructed that but one tru^k 
on a car need be equipped with it. 
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It is well understood that these functions and advantages 
can probably be combined only in a momentum brake; but 
no one has yet been able to construct a brake embracing 
them all. 

But several so called automatic momentum brakes, how- 
ever, have been inventud, some of which are noteworthy for 
their ingenuity, though lacking in some one or more essen- 
tial features. 

None, we believe, are constructed and arranged to stop 
the rear portion of a train when the train breaks apart. 
When it is considered that about 40 per cent of the accidents 
to freight trains occur from the breaking apart of the trains 
and the subsequent collision of the two portions, it is not 
easy to overestimate (he value of a brake that will prevent 
such accidents, and at the same time possess all other re- 
quisites. 

Did ihe limits assigned to this article permit, we could 
easily advance many reasons why a brake such as we have 
described would also be superior for passenger traffic, but 
that ground is perhaps too well occupied for present ad- 
vance upon it. 

Here, then, is an opportunity for the exercise of inventive 
talent; upward of a million of cars in this country alone are 
lacking the equipment of a perfect automatic momentum 
brake, and the railroad companies are all demanding it. 

Who will carry off the prize? 



THE HEAVY GTJN QUESTION. 

Now that Congress has made something like an effort to- 
ward protecting the coast, those officers of both military arms 
who have made a specialty of heavy gun manufacture are 
doing their best, as might have been expected, to see that 
this effort is not misdirected. A committee of officers was, 
it is true, appointed, at the suggestion of the last Congress, 
to determine the verj' weighty questions as lo national and 
private foundries and the quality of guns to be made there- 
in. But, as is well known, only a few of the many experts 
to be found in the general service could be accommodated 
on the committee, and, precisely because the subjects to be 
considered are so weighty, suggestions by those who have 
been over the ground are at once timely and welcome. 

Among those officers whose suggestions may fairly claim 
the serious attention of the committee, is Captain O. E. 
Michael is, U.S.A. In a recent paper read before the Amer- 
ican Society of Civil Engineers, Captain Michaelis goes into 
a careful and detailed consideration of the subject, content- 
ing himself with presenting the recent experience in gun 
manufacture rather than attem pting to determine the method 
or to formulate the pslicy from which the best results may 
be expected. Now that there is a disposition on the part of 
Congress to properly protect the coast, and new and costly 
foundries are to be established, we are confronted with what 
seems to be a very serious question, viz., who shall own or 
control these plants— the government or private parties, or 
both conjointly ? The evidence as gathered by Captain 
Michaelis shows that each system has serious defects. 

Up to the Franco Prussian war the French foundries were 
owned and maintained by the government; a board of 
officers, having charge of the work of gun making, met only 
in secret session, and resisted the introduction of new pro- 
cesses or public criticism of the old ones. The German sys- 
tem of relying upon a single private company for arming the 
country has also little to commend it; the company in order 
to maintain itself must Ineeds look for large foreign con- 
tracts, and when the decisive moment comes are either seri- 
ously hampered or in a position to take advantage of the 
state's necessities, and demand exorbitant prices. Nor has 
a partnership between the State and private parties proved 
altogether satisfactory. 

One of the evils of this system is shown by Captain 
Michaelis by a recent experience of the British government, 
which, in addition to being charged exorbitant prices for 
war material, was forced to pay £65,000 to close an agree- 
ment, while the company, besides its profits on manufacture, 
came into possession of a complete working plant at a mere 
nominal valuation. 

Curiously enough. Captain Michaelis, after setting up the 
dummy that a copartnership between the State and private 
parties leaves the latter free at times to take advantage of 
the State's necessities, as shown by the evidence adduced by 
him, he proceeds to knock it down by expressed approval of 
a similar project as contained in a letter of General Benet, of 
the Ordnance, to Commodore Simpson. In this Gen. Benet 
suggests that the government shall provide a private corpo- 
ration " with some of the more costly plant, such as new 
furnaces, steam hammers, large lathes, cranes, etc., the 
foundry to reimburse the government by paying a certain 
percentage on all work performed with said plant until the 
whole cost is repaid." 

There is an objection to such a plan, which is, perhaps, 
even more serious than the threatened danger of extortion- 
ate charges in the hour of extremity. Even the great gun 
manufactory of Herr Krupp, at Essen, has not enough gun 
making to keep all hands employed the year round, and 
must needs take large costracts for material in no way con- 
nected with armament or war. In this latter employment, 
Herr Krupp has many competitors in Germany, but if his 
plant had been supplied bj' the government at a nominal fig- 
ure and upon easy payments, it is not unreasonable to suppose 
that no German firm could compete with Krupp, even in 
the manufacture of those mechanisms which are not allied 
to the art of war, and bence the imperial goveromeDt would 



be but assisting Krupp to force other manufacturers out of 
the business. 

In our own country, the spirit if not the letter of the 
Constitution is opposed to the State entering the market as a 
competitor with private parties, and such an arrangement 
as that suggested by Gen. Benet, and supported by Capt. 
Michaelis, smacks strongly of this. It would enable a pri- 
vate firm or company to come into the immediate possession 
of a costly plant, which, when not employed in gun manu- 
facture, could be used in turning out other kinds of work in 
vast quantities, to the great disadvantage of all other private 
concerns engaged in a similar manufacture. 

The system now in use in France has been accepted by the 
board of officers appointed at the instigation of Congress as 
the proper standard for imitation, and is commended by 
Capt. Michaelis in his paper. This system contains, per- 
haps, fewer objectionable features than any other that 
has been suggested during the long controversy now happily 
ended. In this system the government maintains the gun 
manufactories itself wherein the parts are machined and 
assembled. For foundry work, on the other hand, the pri- 
vate companies or corporations are depended upon. None 
of these are supplied with plant nor in any way assisted in 
preventing competition, this being the rather encouraged, 
and in France some of the foundries have been induced, on 
their own motion, to establish gun factories to supplement 
the government shops. 

Concerning the quality and character of the guns that are 
to be, Capt. Michaelis brings together much and varied in- 
formation. 

Though the exact cost of solid cast-steel guns has not yet 
been ascertained, he believes that it will be found to be 
about one-third the cost of hammered steel guns. It has, 
he says, the range of tensile strength from 50 to 30 tons per 
square inch, and the corresponding elongation of 7 to 38 
per cent, and is therefore destined to replace not only iron 
castings, but iron and steel forgings, which are very much 
more expensive and no stronger. 

In regard to castings, a conviction has prevailed in some 
quarters that we had no open hearth plants equal to those at 
Terre-Noire, in France, where the manufacture of large 
castings is a specialty, and the best methods of annealing and 
tempering to be applied to the metal, in order to give it all 
the mechanical properties corresponding to its chemical ac- 
tion a study. Yet Captain Michaelis says that we have open 
hearth plants fnlly equal, if not superior, to those at Terre- 
Noire, and that the tensile strength of ordinary castings in 
this country, now sixty thousand pounds, may, with careful 
manipulation and special methods of casting, possibly under 
compression, be doubled. Indeed, Mr. S. T. Wellman, of 
the Otis Iron and Steel Company, whom he quotes, says he 
is very sure that we can produce a metal good enough for 
heavy guns without pressure; but with pressure we could 
do as well as Whitworth, who, so far, has beaten the 
world. 

It is not 80 many years ago that our great guns, our ma- 
chine guns, and breech-loading rifles had no equals in Europe, 
but now, on our own models, vast improvements have been 
made, and, says an author quoted by Capt. Michaelis: "If 
we don't soon begin to manufacture ourselves, everything 
American will be brought back to us with a foreign name. 
Our mammoth powder will become 'pebble,' and perfo- 
rated cake be known as 'prismatic,' our pressure gauge as 
a ' crusher gauge,' and the Hotchkiss case shot be credited 
to Col. Boxer. Prof. Treadwell's system of gun construc- 
tion of 1840 is known as Armstrong's of 1856, but no one 
has seen Armstrong's patent for it; Krupp has appropriated 
the Broadwell system bodily, and Eastman's slotted-screw 
breech plug is known as the French breech loading gun. 
Mr. S. B. Dean invented a method of mandreling bronze 
guns by which strength and hardness are greatly increased, 
and two years after his patents were taken in Austria, his 
gun was brought out there as the Uchatius gun, and a vast 
achievement. Their whole artillery is armed with it. The 
Russian government built a great foundry at Perm to carry 
out Rodman's design on a large scale, and took his powder 
and his experience along. Mr. Hotchkiss has established a 
large factory near Paris, where he has very extensive orders, 
and has become in his line the main reliance of the French 
government." 

Surely, a nation like ours, which has through the genius 
of its sons furnished the bases for all great gun manufacture 
now in use abroad, should be able to at least equal in effi- 
ciency the improvements founded originally upon its own 

designs. 

< < ■ I » • 

TWO BEHARKABLE HETEOBS. 

A correspondent in Lafayette, Alabama, gives an interest- 
ing account of two meteors observed by him on the night 
of the 14th of August. 

The first meteor was unusually large and brilliant, ex- 
ploding due west, and vanishing without leaving a trace be- 
hind. It was seen about midnight. 

The second meteor was seen fifteen or twenty minutes 
later, was as large as its predecessor, and exploded in a 
south-southeast direction. After Ihe explosion of the fire 
ball, a train of light remained visible for eight or ten mi- 
nutes, at first motionless, and then slowly changing from a 
straight to a curvilinear form. The moon shone brightly 
at the time, the atmosphere was clear, and both meteors 
were snfflciently brilliant to make the shadows of the two 
observers and the shade trees in their vicinity almost as 
plain as iu sunlight. 



Our correspondent thinks that the first phenomenon could 
not have been a meteor, because it came to a sudden 
"standstill," and asks, " What was it? " 

Both phenomena are probably due to the same origin, 
the matter that circulates in inter-planetary space, and, ac- 
cording to size, isolation, or constituents, takes form as me- 
teoric stones, fire balls, or shooting stars, all being classed 
under the head of aerolites, and being merely varieties of 
the same phenomenon. They vary in weight from the me- 
teoric stone in Brazil estimated to weigh 14,000 pounds to 
the shooting star weighing a few grains. They vary in 
brilliancy from meteors shining brightly in the noonday pre- 
sence of the sun to the liny falling stars that only sharp 
sighted observers can discern as a vanishing point of light. 
They vary in continuance from the fire balls that burst and 
leave behind, in a few recorded instances, luminous trains 
shining for an hour after the body disappeared, to those that 
split into fragments, and leave scarcely a trace of their pre- 
sence. They vary in the noise they produce from detona- 
tions like thunder or the firing of cannon to the slight 
sounds that only a vigilant ear can detect. They vary in 
number from the countless myriads that people the meteor 
zones to the solitary specimens that from time to time show 
themselves in our sky, and then vanish forever. 

They are all due to the same cause. The earth as she 
moves in her orbit, encounters these cosmical atoms in her 
course. Both bodies are moving with immense velocity, 
and in opposite directions. The meteors rush headlong 
against our atmosphere, are ignited by the concussion and fall 
to the earth as stones, or are crushed into impalpable dust. 

The two meteors observed by our correspondent probably 
belonged to the class known as fire balls. It is not impossi- 
ble, if the train of the second meteor was yellow in color, 
and it radiated from the constellation Perseus, that both 
meteors were members of the August meteor zone, through 
which the earth was passing about that time. 

Meteors belonging to this group have been observed of 
great size and brilliancy, and with an estimated weight of 
seven pounds. The observer of the meteors also records a 
fine show of falling stars on the 10th. As the show often 
continues for several nights, we are somewhat inclined to 
this theory, for we have not infrequently seen members of 
the group as large as the planet Venus exph)ded with a 
sound distinctly audible, and leave behind a shining train. 

< < ■ > » 

The Prime Meridian Coiil'erence. 

This body, which assembled in Washington, October 1, 
included forty members, representing twenty -four govern- 
ments, as follows: 

Austria-Hungary, Brazil, Colombus, Costa Rica, Den- 
maiTj, France, Germany, Great Britain, Guatemala, Hawaii, 
Italy, Japan, Mexico, Netherlands, Paraguay, Russia, San 
Domingo.San Salvador, Spain, Sweden and Norway, Switz- 
erland, Turkey, Venezuela, and the United States. The 
conference was not as prompt to adopt the general meridian 
of Greenwich as had been expected, but a resolution to that 
effect was finally passed, andthat meridian recommended to 
all governments for adoption, the representatives of twenty- 
one governments voting in favor of it, San Domingo against 
it, and France and Brazil abstaining from voting. 

The conference also resolved that longitude continue lo 
be counted as at present in two directions, up to 180°, in- 
stead of in one direction up to 360°, as had been recommend- 
ed by the Roman conference. Although the Gieenwich 
meridian has long been the standard for four-flfths of the 
world's navigators and geographers, its adoption by all will 
be a common benefit. The ancient geographers drew the 
first meridian through Ferro, the westernmost of the Canary 
Islands, and this is yet followed to some extent. The French 
have also used the meridian of Paris, the Spaniards that of 
Madrid, while we have used both that of Greenwich and 
Washington. The French representatives appear to have 
made the principal objection to the adoption of the Green- 
wich meridian as seeming to be an English standard, but 
as it extends from north to south t hrough the whole of West- 
ern France, they could remedy this by setting up an observa- 
tory on that line, and styling the reckoning accordingly. 



Henry T. Anthony. 

Mr. Anthony, who was one of the pioneers in taking up 
the famous invention of Daguerre, and afterward among 
the most prominent in developing and extending the busi- 
ness of photography, died at his residence in New York city 
Oct. 11, aged 71 years. The immediate cause of death was 
the result of injuries received from a fall in attempting to 
run out of the way of a cab car. Mr. Anthony was gradu- 
ated from Columbia College in 1832, studied engineering and 
became a surveyor on the Erie Railroad, was employed on 
the Croton Aqueduct, and wasalso an engineer on the Hud- 
son River Railroad. His name has for many years been 
most familiar, however, as that of a member of the firm of 
,E. & H. T. Anthony & Co., manufacturers of and dealers 
in photographic materials. He had especial charge of the 
manufacturing department, and was the originator of many 
improvements in practical photography. 



m I » > m 



Ka.w Cmber. 

This is an ocher found on the island of Cyprus. It is 
known in the trade as Turkey umber, and the genuine arti- 
cle is a soft brown pigment, transparent in oil, and abound- 
ing in manganese, f<om the presence of which it derives its 
dr\:iog properties. 
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AN IMPROVED SCREW CUTTING LATHE. 

The accompaoyiDg illustration shows a screw cutting foot 
lathe, manufactured by Sebastian, May & Co., of Cincin- 
nati, O. It is specially designed to meet the wants of model 
makers, inventois, electricians, sewing machine 
agents, amateais, and others having use for a small 
lathe to run by foot power. 

With this lathe can be turned iron, steel, brass, 
wood, bone, or ivory; also screw cutting, polishing, 
drilling, milling, or any other kind of work that can 
be done on any large lathe proportionately. 

It is strongly and durably built, and can be easily 
operated. 

The bed of the lathe is 4}^ inches wide and is 34 
inches long, is thoroughly braced, has four Vs, 
will swing 8 inches over bed, and take 20 inches 
between centers. 

The head spindle is made of 1)4 'Qch solid steel, 
and tail spindle is % inch steel. The back gear is 
thrown in and out by a cam. The tail stock sets 
over for tapers, and is fastened down by a cam. 
The head is detachable, so as to admit readjustment 
if spindle becomes untrue. 

The treadle is of wrought angle iron. The rod 
supporting the driving wheel runs on friction 
wheels. The tops of the pitmans are of gun metal, 
and Hie bottoms of the pitmans slip through holes 
in the foot bar, so as to adjust the length of the 
stroke. 

The carriage and rest are of the most approved 
and latest design. The carriage is detachable for 
hand work, aud it can be thrown into feed instantly 
for turning or screw cutting. All threads for screws 
are bastard, that is, half square, half V. 

With this lathe is furnished a face plate, two 
pointed centers, wrenches, and gears to cut from 3 to 40 
threads. 

Any further information may be obtained -by addressing 
the manufacturers. 

m I » < m 

MAIL BAG. 

Formed on the top edge of the back of the pouch is a 
flap which folds over on the front. Both the front and flap 
are provided with vertical slots which coincide with each 



A Specific for Hlccongh. 

Dr. Henry Tucker recommends, in the Southern Medical 
Mecord, the use of the following very simple remedy in the 
treatment of hiccough, namely: Moisten granulated, sugar 




SEBASTIAN, MAY & CO.'S IMPROVED SCREW CUTTING LATHE, 



with good vinegar. Of this give to an infant from a few 
grains to a teaspoonful. The effect, he says, is altnost in- 
stantaneous, and the dose seldom needs to be repeated. He 
has used it for all ages — from infants of a few months old to 
those on the down-hill side of life, and has never known it to 
fail. The remedy is certainly a very simple one, and al- 
though no theory is advanced to account for its wonderful 
action, it merits trial. — Therapeutic Gazette. 



other when the flap is folded. 
back of the pouch is riveted a 



On the inner surface of the 
leather strip, above which is 




ARMSTRONG'S MAIL BAG. 

secured to the outer surface a piece of leather having V- 
shaped recesses formed in its bottom edge. On these pieces 
is secured a piece of leather, between which and the back 
slides a strap. Pivots are held in the back of the pouch, and 
are so arranged as to pass through the slots, the outer ends 
being formed with a button. On the inner end of each 
pivot is an arm having a sliding section, the outer end of 
which is pivoted to the strap. At one end of the strap is a 
ring, and at the opposite end is a slot. 

When the bag is filled the flap is swung down, so that the 
pivots pass through the slots when the strap is pulled; this 
swings the arms and turns the buttons in such a manner that 
they cross the slots. The slotted end of the strap is then 
swung over the front of the pouch, and the padlock applied 
as shown in Fig. 1. By disengaging the strap and pulling 
it in the opposite direction, the pouch may be opened. Fig. 
3 shows the pouch opened, parts being broken away to 
show the arrangement of the pivots and arms. 

This invention has been patented by Mr. B. F. Armstrong, 
of Engle, New Mexico. 

* < » > » 

A macblne for Producing Rain, 

Among the last inventions reported from Australia is a 
machine tor producing rain storms. It is intended to force 
a rain supply from the clouds during a period of drought. 
The apparatus is in the form of a balloon with a charge of 
dynamite attached underneath it. The balloon is to be sent 
into the clouds, and when there the dynamite is to be fired 
by a wire connecting it with the earth. A trial of this novel 
contrivance is to be given upon the dry districts of New 
South Wales, and the result is looked forward to with in- 
terest by some of the residents of that colony. 



< < « I » 



CAR COUPLING. 

The drawhead is formed of two like sections, in the outer 
end of each of which is a half funnel-shaped recess, behind 
which is a triangular recess forming, when the sections are 
united, a chamber in which slides a buffer block that is 
pressed outward by a spiral spring. Near the rear end of 
the drawhead is formed a fixed collar that is surrounded by 
a stirrup suspended from the bottom of the 6ar, and that' 
serves to hold the two sections together at that point. The 
extremity of the drawhead is surrounded by a powerful 
buffer spring. The sections are prevented from moving 
longitudinally on each other by a key. Near the rear of 
the drawhead is formed a recess to receive the head of a rod 
attached to the bottom of the car for limiting the longitudi- 
nal movement of the drawhead. 

A pin entering a slot in each section retains the buffer block 
in place when the sections are spread. The sections of the 
drawhead are operated by means of two levers arranged as 
shown in the perspective view. 

When one of the rounded heads of the link bar enters the 
funnel-shaped mouth of the drawhead, it forces the sections 
apart and passes into the front part of the inner chamber. 
The end of the head strikes the block, and the spring breaks 
the shock. When the head has passed the offsets, the sec- 
tions spring together and hold the link rod in place. The 
link rod is released by moving the sections by means of 
levers. The inward convex curve of the recesses forming 
the link opening is^such that a ridge is virtually formed in 




, 1 



KeFHEETERS' CAR COUPLING. 

the opening, against which the link will strike in case a car 
is derailed, thereby spreading the sections and allowing the 
head of the link to come out of the drawhead. 

This invention has been patented by Dr. S. B. McPheel- 
ers, of Medoc, Mo. 



macblne Borers. 

An interesting lecture was recently delivered at the Edin- 
burgh Forestry Exhibition by Professor Mcintosh, in which 
he called attention to the serious damage inflicted upon sub- 
marine woodwork by marine borers. Among the 
most destructive of this class are the crabs known 
as the Ghehiria terebrans and the Limnoria lignwum, 
or Scotch gribble, of which the former is the most 
mischievous, as being able to make larger and more 
oblique excavations. The ravages made by the 
gribble in the fir beams that supported the beacon 
on the Bell Rock were described by Mr. Robert 
Stevenson a long time ago, the rate of destruction 
being an inch a year. It was thought that the grib- 
ble paid attention only to timber, but it is now 
known that it is equally unremitting in its attentions 
to the sheaths of gutta percha and other materials 
which protect submarine cables. The ravages of 
the gribble, great as they are, are surpassed by those 
of the Xyhphaga. a very small bivalve occupying a 
position between the stone and rock boring pAofa« 
and the wood boring teredo. The tunnels which 
the latter made into timber were of astonishing 
length, varying from one to two feet in the common 
teredo to three feet in the case of the great teredo. 

Up to the present time no wood has been found 
capable of resisting the attacks of these little crea- 
tures; and although various remedies have been 
tried in the shape of immersion of the wood in sili- 
cated lime, bitumen, and creosote, by forcing them 
under great pressure into the tissue, the latter mate- 
rial was the only one which had been found to be 
efficacious, while mechanically nothing short of 
metallic sheathing protects the timber. On the 
other hand, the Professor pointed out that the bor- 
ers were frequently useful in their proper place, and particu- 
larly in the case of drifted timber and old wrecks, which 
would be very dangerous to navigation were they not rapidly 
disintegrated by the action of the teredo. The subject is 
one that is worthy of very close attention at the hands of 
those scientific men who would be connected with the ma- 
rine laboratories now being established. 

— * « ■ > » ■ — 

JOINT FOR ELECTRIC CONDUCTORS. 
The annexed engraving ^ows a joint for electric wires 
recently patented by Mr. Richard W. Kear, of 206 South 
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SEAR'S JOINT FOR ELECTRIC CONDUCTORS. 

Center Street, Pottsville, Pa. A short tubular socket is 
provided with a longitudinal slot, diametrically opposite 
which is a screw threaded aperture containing the binding 
screw. The ends of the wires are passed into opposite ends 
of the socket until they meet below the aperture, when the 
screw, being turned" down, presses and bends the ends of the 
wires down into the slot, as shown in the upper view, thus 
holding the ends of the wire in such a way that they cannot 
be withdrawn. The screw and the tubular socket form a 
good electrical connection between the wires. The manner 
of using the socket with coated wires will be readily under 
stood from the engraving. 

^ « ■ > » 

Tbe World's Telegraptas. 

The telegraph appears to have made more progress in the 
United Slates than in any other country. The number of 
American telegraph oflSces in 1882 was 12,917, and the num- 
ber of telegrams forwarded during the year was 40,581,177. 
The number of telegraph offices in Great Britain and Ireland 
in 1882 was 5,747, the number of telegrams forwarded being 
32,965,029. Germany had 10,803 offices, the number of tele- 
gnims forwarded being 18,362,173. France had 6,319 offices, 
the number of telegrams forwarded being 26,260,124. Russia 
had 3,819 offices, the number of telegrams fowarded being 
9,800,201. Belgium had 835 offices, tbe number of telegrams 
forwarded being 4,066,843. Spain had 647 offices, the num- 
ber of telegrams forwarded being 2,830,186. British India 
had 1,025 offices, the number of telegrams forwarded being 
3,032,603. Switzerland had 1,160 offices, Italy 3,590, and 
Austria 3,696. The number of telegrams forwarded in these 
three last mentioned countries was 3,046,183, 7,036,387, and 
6,636,303 respectively. 
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ELECIBIC HOUIH LAUF AND LABYNGOSCOFE. 

In diagnosing lesions of the teeth and associated parts the 
small electric lamp shown in the accompanying engraving 
will be found an invaluable assistant to the dentist, and by 
its aid the exact location of the disease may be determined. 
By the use of the appliances heretofore in vogue this could 
not be accurately ascertained, and as a consequence many 
soijnd teeth have been sacrificed in the fruitless search for 
the seat of neuralgic pains for which, owing to the in- 
sufficiency of the means of diagnosis, no satisfactory cause 
could be established. This lamp illuminates the oral cavity 
so brilliantly that any departure from normality can be un- 
erringly detected; and as it is placed within the arch, be- 
hind the object to be lighted, its rays fall upon the lingual 
surfaces of the teeth while the eye of the operator is directed 
to the labial surfaces, and thus every portion of the teeth 
and gums is thrown into strong relief — the sound teeth ap- 
pearing translucent and showing no variations in texture, 
while the unsound teeth have an opaque or dark appear- 
ance. 

The lamp, E, is an incandescent electric light mounted 
permanently in a non-conducting case of hard rubber, and 
provided with metal conductors which pass outside of the 
smaller section of the case. The lamp is carried in another 
hard rubber cylinder, D, called the lamp holder,which is also 
supplied with metal conductors fitting those on the Ciise, the 
two parts when adjusted being clamped together by the set 
screw, F, thereby holding the lamp firmly in its socket. 
The conductors of the lamp holder are connected to the han- 
dle, A, by hinged joints, so that almost any desired adjust- 
ment can be readily .secured. This handle is called a resist- 
ance handle because it is wrapped with wire of a low con- 
ducting power, by which, through the agency of the ring, 
I, the flow of current is regulated. When the ring is placed 
at the end of the handle nearest to the battery cord, the re- 
sistance is reduced to the minimum, and the current from 
the battery flows freely to the lamp. Sliding the ring to the 
opposite end of the handle compels the current to travel 
through the wire with which the handle is wrapped to the 
ring and back again, thus forming a resistance. The con- 
nection to the battery coid, B, is made by the spring coup- 




ELEGTBIC HOTTTH LAMP AND LABYNGOSCOFE. 

ling, C. A non-conducting shield, G, is placed over the 
lamp globe for the double purpose of preventing the radia- 
tion of heat and of directing the light to any desired point. 
At H is a screw for breaking the circuit, which should be 
broken occasionally during a prolonged examination, and 
also, whenever the lamp is not in use to prevent its becom- 
ing so hot as to be unbearable in the mouth. In order to 
admit of the examination of posterior cavities a mirror, set 
at an angle of forty-flve degrees, is attached to the end of 



the guard. With this attachment the lamp forms a perfect 
laryngoscope. 

The battery to operate this lamp consists of three improved 
Bunsen cells having large carbons. The porous cups are 
filled with the bichromate solution (made in the following 
proportion: One-half gallon of boiling water, in which is 
dissolved half a pound of bichromate of potash; when cold, 
there are added ten fluid ounces of chemically pure .sulphuric 
acid), and the glass jars with water to which two ounces of 
chemically pure sulphuiic acid are added. This battery is 




specially adapted for the work required of it, and produces 
a strong current of great constancy. 

This useful device, which the surgeon and physician, as 
well as the dentist, will find of great value in the examin- 
ation of the mouth and throat, is made by The S. S, White 
Dental Manufacturing Company, of Philadelphia, Pa. 



Hardening Steel mill Picks. 

When it is desired to harden a piece of steel, it sliould be 
known to a certainty for what specific purpose the material 
is to be used; for instance, it is very reasonable to suppose 
that a tool that is made to do its work by blow.s, as a cold 
chisel, a knife that cuts by means of an even, constant pres- 
sure, a tool that must combine strengtii with cutting quali- 
ties, or one intended for soft, another for hard work, must 
not receive the same treatment in manufacture in order to 
be good tools for their respective uses. 

Take for example the matter of mill picks; these are or- 
dinarily made of cast steel hardened and tempered in an 
anthracite forge. Double refined cast steel is used, and 
should be manufactured for this express purpoce. In draw- 
ing out the steel great need of caution is essential, inas- 
much as, if the iron is not worked right, it seems really im- 
possible to temper subsequently. The plan generally fol- 
lowed by the best makers is to draw out the pick with an 
anvil and hammer, both of which have very smooth 
faces, and the steel is heated not above a dark cherry red. 
When it comes to flnishin£!, the best artLsans claim the 
steel should be hammered only on the flat side, and the 
lighter and more rapid the lilows the better the resulting 
tool, the blows, light and quick, being continued till the 
steel is quite dark. For tempering, a bath 
made of two gallons of soft water and two 
pounds of salt is used; this will last for 
tempering a dozen picks, but some care 
is needed not to have the bath too cold, as 
it tends to chill; hence the workman often 
dips a hot iron in his bath before he begins 
to temper his picks. When the pick is at 
a dark cherry heat, it is dipped just at the 
point, the rest being cooled in the ordi- 
nary way. We suggested mercury to a 
skilled workman as a good thing with 
which to temper, but the great trouble is 
to control this substance for this purpose; 
it makes the steel so hard that it is brittle, 
the entire edge often cracking off, so sud- 
den is the reaction. 

As to the conaparative merits of Ameri- 
can chrome and English steel for making 
picks, opinions vai-y; though American 
steel seems to have the most friends. : 
When English steel is used, the tool is 
heated only moderately in forging — not 
sufficient to scale — and when the redness 
leaves it is not hammered; it is hardened 
by heating to a low led heat, dipping in 
warm salt water, and tempered to a brown; while with the 
American steel it is heated to a yellowish color for foig- 
ing, to a low red for hardening, and at once quenched. 

The best weight for a pick seems to be aliouL four pounds, 
and to be perfect should be ground only with moderate 
pressure, with plenty of water, down to the edge, but not 
sharpened on a large stone. — Midland and Industrial Gazette. 

^ I ■ > » 

Value of Hay for Stock. 

Experiments have been made in England as to the com- 
parative value of good hay for slock, with the result that it 
is estimated that 100 pounds of hay are equal to 275 pounds 
of green Indian corn, 400 pounds of green clover, 442 pounds 
of rye straw, 360 pounds of wheat straw, 160 pounds of oat 
straw, 180 pounds of bariey straw, 153 pounds of pea straw, 
200 pounds of buckwheat straw, 400 pounds of dried corn 
stalks, 175 pounds of raw potatoes, 504 pounds of turnips, 
300 pounds of carrots, 54 pounds of rye, 46 pounds of wheat, 
59 pounds of oats, 45 pounds of mixed peas and beans, 64 
pounds of buckvrheat, 57 pounds of Indian corn, 68 pounds 
of acorns, 105 pounds of wheat bran, 167 pounds of wheat, 
pea, and oat chafl, 179 pounds of mixed rye and barley, 59 
pounds of linseed, and 830 pounds of mangel-wurzel. | 



Acorn Bread. 

The Indians scattered along the foot-hills of the Sierra 
are a quiet, inoilensive people. They do not appear to be 
governed by any tribal laws, yet adhere to many of their old 
traditions. One or two men of superior ability and industry 
form a nucleus around which others less ambitious gather. 
Hence they fence with brush and logs a tract sufficient for 
their requirements of hay-making, pasturage, etc. Although 
they often indulge in the food of civilized nations, the acorn 
is still a favorite article of diet in every well regulated wig- 
wam. The process of converting this bitter nut into bread 
is curious. Under the branches of a grand old pine I found 
them at work. They had shucked and ground in the usual 
manner a large mass of the acorn meats. A number of cir- 
cular vats had been hollowed out of the black soil, much in 
the shape of a punch-bowl. Into these was put the acorn 
pulp. At hand stood several large clothes-baskets fllled 
with water, and into these they dropped hot stones, thus 
heating the water to tlie required temperature. Upon the 
mass of crushed bitterness they carefully ladled the hot 
water, making it about the color and consistency of cream. 
Not a speck appeared to mix. A buxom muhala stood by 
each vat, and with a small fir bough stirred the mass, skill- 
fully removing any speck that floated upon the surface. 
The soil gradually absorbed the bitter waters, leaving a firm 
white substance, of which they made bread. I asked to 
taste it, at which they said something in their language, and 
all laughed. I asked again, and after more laughter I was 
handed a small particle on a fig leaf, and found it sweet and 
palatable. They began to remove it, and so adroitly was 
this done that but a small portion adhered to the soil. They 
spread it upon the rocks, and in a short time it was fit for 
use. This, I am told, they mix with water, put it into thin 
cakes, and bake before the fire. — San Francisco Ohronide. 



HOISTING MACHINE. 

The boiler, engine cylinders, the hoisting drum, and all 
the other parts of themachine are supported upon a truck 
resting upon wheels. The bed plate carrying the boiler and 
engines is formed with rear stands on which the cylinders 
are attached at an inclination of forty-five degrees. The 
stands are made with guides for the crossheads, and the rods 
are connected to the same wrist pin on the crank disk of the 
shaft, so that the engines work at right angles and carry 
each other over the dead center. The driving shaft carries 
two eccentrics for operating the valve rods of both engines 
through the medium of links. (The construction and ar- 
rangement of these parts are shown in Fig. 2.) By the 
movement of a lever the links are simultaneously shifted to 
reverse the engines. 

On the driving shaft is a pinion, attached by a feather, so 
that it can be moved on the shaft by means of a lever to 
engage with the internally toothed rim on the end of the 
drum. The rim is provided with flanges, between which is 




VIEBNOWS HOISTING MACHINE. 

a brake strap operated by a lever. The drum is in two 
parts, the larger portion fixed on the shaft and the smaller 
end portion fitted to slide on the shaft, the two parts being 
connected by pins in a middle liead. A nut holds the slid- 
ing part up to place, so that when it is necessary to take up 
or let out the hoisting rope the nut is screwed l)ack and the 
part moved on the shatt, and then rotated to wiud or un- 
wind the rope. The ropes pass off from opposite sides of 
the drums over pulleys, and to the platforms, so that in 
operation one platform is raised as the other is lowered. By 
this construction and arrangement the machine is rendered 
very compact, and can be conveniently operated, especially 
for supplying material to buildings in course of erection, 
and it can be easily moved from place to place. 

Further particulars concerning this machine may be ob- 
tained by addressing the inventor, Mr. G. M. Viernow, 
Room 38, 8. E. corner Olive and Fifth Stieets, St. Louis, 

Mo. 

♦« > >» ■ 

Governor Begole, of Michigan, in a late address as- 
serted that he had found, from an accurate study of statis- 
tics, that 91 per cent of the crime and pauperism of the 
State came directly from the use of intoxicating drinks. 
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Strar Plants. 

An interesting botanical lecture was lately delivered by 
Prof. Rothrock, in Horticultural Hall, Fairmount Park, 
Philadelphia, on Stray Plants. The lecturer stated that he 
did uot intend confining himself to those larger plants which 
we can all see, but would embrace also a brief statement of 
tliose minuter forms which we never see by the unaided 
vision, and whose presence was only generally recognized 
by the evils which they wrought and by the euormous death 
rates which they induced. 

Twenty years ago or more, Beutham and Hooker, the two 
most distinguished English botanists, began preparation of 
their great book, the Genera Plantarum. It was intended to 
bring together in the natural order of their structural affluity 
all the flowering genera of the existing flora on the globe. 
What are genera or, as used in the singular, what is a genus? 
All the species of pine constitute one genus, all the spruces 
anotlier, all the firs a third, all the cedars a fourth, and all 
these are grouped in theorder of cone-bearing trees. Modern 
science teaches that all these have descended from a few 
species of parent plants, and that time and physical sur- 
roundings have produced the variations we now see in the 
vast aggregate of plants representing the order. A study 
of the Genera Plantarum shows a marked tendency in the 
smaller orders to a localization in a portion of the globe. 
The larger orders are, as might be expected, more widely 
spread. The very increase in the number of their genera 
implies the greater diversity of physical condition which 
they have encountered in their descent through the ages. 
Genera are in the main more localized than the orders. This, 
too, is to be expected. Thus, for example, the genus Cras- 
sula, of 120 species, was mainly localized at the Cape of 
Good Hope. Just in the same way the asters and golden rods 
found their maximum development in our own region. 
Sometimes, however, plants would wander off from their 
birthplaces. Illustrating this, we had the hickory group, of 
which there are but ten known species. Nine of these grow 
in the United States and one in Mexico. It is strange that 
the Mexican species has a four-winged fruit, and stranger 
still that tlie Pecan hickory, which, on the whole, is its 
nearest geographical associate, should also show a marked 
tendency to the production of fruit of the same kind. 

Just, too, as there were in the pastvast migrations of men 
who invaded and took possession of other lands after extir- 
pating the native population, so there had been such migra- 
tions among plants. The original forest on the island of 
Saint Helena had been superseded by European cone-bear- 
ing trees. Instances of the same thing on a much larger 
scale could be named. The strangest examples were where 
the same species of plaut would be found here and in Japan, 
but nowhere else. Our blue cohosh was such an instance. 
Hardly less remarkable was it that of the two species of 
podophyllum (May apple), one grew here and the other in 
the far-off Himalaya region. We have no reason to doubt 
that they are blood relatives, but how is it that one or both 
have strayed from the original birthplace? 

It is one of the unexpected things (which Professor Gray 
has so well shown) that we have more plants here of the 
Japanese flora than Europe ha.», and that even the Pacific 
coast of America has not so many of them as the Atlantic 
slope has. Europe may have received (by natural means) 
some few American plants; but, in the main, the line of 
plant migration has been from the Old World to us — from 
west to east. 

The lecturer then introduced the invisible stray plants, 
which are only seen clearly by the best powers of the best 
mioioscopes,plants that are destitute of the green color which 
makes our larger and more familiar forms self-sustaining. 
They (more than the mistletoe) are parasitic. They are the 
habitual associates of decay, disease, and death; though as 
yet it would be premature to assert that they are the causes 
of disease, yet the facts appear to point to that conclusion. 
Thus we have one supposed to be the cause of diphtheria, 
another of splenic fever, another of pulmonary tuberculosis, 
and another of cholera. Take the one last named (comma- 
shaped), i. e , that of cholera. 

First. It is found in persons suffering from cholera. 

Second. It is found only in the organs affected by cho- 
lera, and, therefore. 

Third. It Is not found in healthy persons. 

Fourth. It diminishes in numbers as the patient con- 
valesces. Hence it is proportionate in number to the gravi- 
ty of the disease. 

Fifth. It has marked powers of locomotion. 

Sixth. It lives and multiplies rapidly in the clothing of 
cholera patients if this be kept damp for twenty-four hours. 

Seventh. It will die if kept dry for twenty-four hours. 

Eighth. It develops only in substances which have an 
alkaline reaction. 

Ninth. It dies when brought in contact with solutions 
which contain only a little freeacid. 

These are substantially the conclusions reached by Koch, 
who has been the most careful investigator of the subject. 
Clearly they point to the following cautions in cholera sea- 
sons: Cleanliness of the person, of the clothing, and of the 
surroundings; isolation of cholera patients; destruction by 
fire of clotliing and bedding used by the sufferers; absolute 
purification and frequent acidulation of drinking water, and 
the rejection of all water which can in the slightest degree 
be tainted with sewage from cholera infected districts. All 
of these conclusions are amply sustained by the experience 
which epidemics have but too largely furnished. One 
thing more the importance of this subject teaches. It is, 



that local, State, and national health boards should be abso- 
lutely free from political restraints or fiom any measure of 
party expediency; that they should be invested with power 
which is final; and that they should have the support and 
active co-operation of every good citizen. 

These germs of disease then come fairly under head of 
Stray Plants. They float in the air we inhale and in the 
water we drink. And once started in their career of de- 
struction, it is possible for them to incircle the globe with 
badges of mourning. 



TBEATHENT OF DEFOBHITIES OF TEE NOSE. 

This is the season of the year when contests at foot ball, 
base ball, bicycle riding, fox hunting, and kindred outdoor 
sports are at their height, bringing in their train broken 
arms, dislocated shoulders, sprained ankles, and not in- 
frequently broken noses. The surgeon's skill is called into 
requisition more at this time of year than at almost any 
other, and the cause of this lesults in casualties of a greater 
variety than occur to persons in their ordinary pursuits, and 
hence the doctor and scrgeon is sometimes puzzled to de- 
termine the best meajs for treating the peculiar case before 
him. W. J. Walsham, Assistant Surgeon in charge of the 
Orthopsedic Department at St. Bartholomew's Hospital, 
London, communicates through the Lancet his experience in 
treating deformities of the nose following injury, which is 
timely, and will no doubt be found useful to the surgical 
profession. 

"During thelast few years," says the distinguished writer, 
"I have had a considerable number of cases of deformities of 




HASK FOB BTBAIOHTENINQ THE NOSE. 

the nose due to injury under my care; and as the treatment 
of such deformities is but lightly touched upon in works on 
surgery, it may be interesting to some to learn the result of 
my experience. . . . For convenience of treatment they 
may be divided into those affecting, first, the lateral carti- 
lages and, second, the nasal bones. 

" 1. The Gartilages.-These may be variously bent or twisted 
to one or other side, or they may be depressed at the spot 
where they join the nasal bones, giving the nose in this in- 
stance a sunken appearance. In the former case the septum 
nasi (the central column of support) will as far as 1 know be 
always found deflected in a direction opposite to that of 
the bent lateral cartilage, blocking up more or less com- 
pletely the correspoding nostril. In the latter case, i. e., 
when the cartilages are depressed, the septum may not only 
be deflected, but also, as is unfortunately too often the 
case, fractured with lateral displacement of the fragments, 
or else dislocated from the maxillary crest. In addition to 
the deformity, therefore, there will exist the usual train 
of symptoms accompanying nasal stenosis from other causes, 
i. e., a sensation of stufHness in one or both nostrils, a nasal 
tone of voice, etc. lu neither class of cases will either 
operative or mechanical treatment alone suffice. The sep- 
tum must be straightened, and the lateral cartilages at the 
sametime be forced into position, and there retained by 
mechanical apparatus till the septum has had time to con- 
solidate. 

For retaining the septum in position, in my earlier cases, 
1 used Adams' retentive apparatus, modified so as not to in- 
jure the columnella. More recently I have had an instru- 
ment made of vulcanite, which, however, is open to the 
objection that the vulcanite is apt to become softened by 
the heat of the nose, and lose its shape and retaining powers. 
The advantages of the softer vulcanite may be obtained by 
having the blades of a steel instrument coated with this ma- 
terial. For solid ivory plugs I have now substituted hollow 
plugs of vulcanite, which can be worn with greater com- 
fort, as they allow the patient to breathe through them. 
Many forms of retentive apparatus for holding the lateral 
cartilages in position were in use before I found one which 
fulfilled all the indications. At first the ordinary nose truss, 
which is fastened to tlic forehead by a band round the head, 
was tried. This, however, proved of little service, inas- 
much as it is liable to shift, and thus give no flxed point to 
work from. The same objection holds to the spectacle 
method of fixing the truss. At length this difficulty was 
overcome by having a mask accurately moulded to the face, 
as shown in the accompanying wood cut. A plaster of Paris 
cast is first taken of the face, and in this the leather for the 
mask is moulded, apertures being left for the mouth, eyes, 
and nose itself. The mask when thoroughly dry is lined 
with soft chamois leather, and fits accurately to the irregu- 
larities of the face, so that no movement can take place. It 
is secured by suitably arranged straps around the head. 



Having thus obtained a fixed point to work from in the 
mask, it is easy to brjng pressure to bear upon the nose in 
any direction required by means of suitable screws, springs, 
etc., attached to the mask." 

< I » > » 

A Telegraptalc Contest. 

A prize contest for fast telegraphic transmission took 
place, on August 17, in the Western Union Telegraph Com- 
pany's building. The prizes were three in number — the first 
a gold uiedal, the second a silver medal, and the third a 
decorated telegraph key. They were given by J. H. Bun- 
nell & Co., of New York, and the only conditions were that 
the Morse steel lever key should be the one used. The 
prizes were for ''clearness of character and speed combined." 
The judges of the contest were J. H. Dwiglit, night force 
manager; W. B. Waycott, caljle manager; and E. F. 
Howell, chief operator, all of Western Union. The affair 
was in charge of Mr. F. Catlin, chief operator. 

At eleven o'clock, when the contest began, over one hun- 
dred leading operators and telegraph managers were present. 
On a printed slip was the work to be done. This consisted 
of 500 words, 15 periods, and 4 commas, in all 3,368 charac- 
ters, as published in the Operator of August 15. The mes- 
sages were sent on a local circuit. There were ten contest- 
ants, all of whom did remarkable work, and at one o'clock 
the, contest was finished. Shortly afterward the judges an- 
nounced their decision, which was as follows: First prize— 
W. L. Waugh, " superior" work, each letter and charactei 
perfect; time, 11 m 37 s. Second prize — W. M. Gibson, 
"good " work; time, 11 m. 3 s. Third prize — F. J. Kihm, 
"fair" work; time, 10 m. 32 s. It is notable that not one 
of the winners is a Western Union man, Waugh belonging 
to the Commercial Telegram Company Stock Exchange, 
Gibson to the Bankers and Merchants' Stock Exchange, ana 
Kihm to the United Press Association. 

The names of the other contestants, with their time, areas 
follows: J. W. Roloson, 10 m. 10 s. ; L. E. Liddy, 11 m. 
58 s. ; M. J. Doran, 11 m. 32 s. ; W. A. Hennessy, 11 m. 51 s.; 
E. Delaney, 11 m. 52 s. ; Harry Ziegler, 13 ni. 29 s. ; P. J, 
Byrne, 13 m. 50 s. 

Roloson's time of 10 m. 10 s. is the most remarkable on 
record, but his work was too indistinct and unreadable to 
obtain a prize. He is an operator of the Bankers' and 
Merchants' Company, and with coaching will be a most 
formidable opponent. The prizes are quite handsome. The 
gold one is a bar from which hangs ashield-shaped pendant, 
on which are the name and date of the contest, and in tho 
center the design of a hand holding the lightning. The sil 
ver one is a bar to which hangs a round medal, the top ot 
which is cut out, and in its place stands out the same design 
as the g\)ld one contains. — Electrical World. 



Great Rafts. 

The Cleveland Press tells the following: Two of the larg. 
est rafts of pine logs ever brought to this port, and the only 
rafts ever brought from Lake Superior, lie just outside the 
breakwater. One covers about five and the other eight acres 
of territory. The largest raft contained about 3,000,000 feet 
of lumber, and the smallest a little over 2,000,000 feet. 
There are in both rafts about 16,000 logs, ranging from 12 
to 16 feet in length. The raftsleftapoint onthesouth shore 
of Lake Superior, between Grand Marias and Grand Island, 
about 100 miles west of the Sault, a little more than two 
weeks ago. They were made up in two sections each, pear- 
shaped, and inclosed in booms. Through the rivers the sec- 
tions were towed separately, and they also went through 
the rapids in the same shape, without loss or damage. The 
run is about one mile in length, and the fall in the neighbor- 
hood of 30 feet. The entire distance from start to destina- 
tion is about 600 miles. The run from Detour was made in 
14 days, the average speed being about IJ^ miles an hour. 



A Perilous Pattanray. 

The travels of the native East Indian explorers, their 
stratagems and their disguises, their hazards and sufferings, 
their frequent hair-breadth escapes, are teeming with excite- 
ment. One of them describes a portion of his track at the 
back of Mount Everest, as carried for a third of a mile along 
the face of a precipice at a height of 1,500 feet above the 
Bhotia-kosi River, upon iron pegs let into the face of the 
rock, the path being formed by bars of iron and slabs of 
stone stretching from peg to peg, in no place more than 18 
inches, and often not more than 9 inches wide. Neverthe- 
less this path is constantly used by men carrying burdens. 

One of the finest feats of mountaineering on record was 
performed last year by Mr. W. W. Graham, who reached an 
elevation of 23,500 feet in the Himalayas, about 2,900 feet 
above the summit of Chimborazo. Mr. Graham was accom- 
panied by an officer of the Swiss army, an experienced 
mountaineer, and by a professional Swiss guide. They as- 
cended Kabru, a mountain visible from Darjeeling, lying to 
the west of Kanchinjunga, whose summit still defies the 
strength of man. 

a I « I » 

Burnt Umber. 

To produce this most important pigment the crude umber is 
put in iron retorts and subjected to a heat more or less intense. 
The result is the changing of the tone of the color to a very 
much deeper and more red brown. The drying property is 
also increased by burning. Burnt umber, with white and 
orange chrome yellow, will give a variety of shades of clear 
warm drabs. Burnt umber, with white and lemon chrome 
yellow and scarlet lake, will give a rich shade of tan color. 
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Tbe International Electrical JSzposltlani 
Fblladelphla. 

(SIXTH PAPER.) 

More tlian usual interest and an increased attendance has 
marked the closing days of tbe Exposition. The recent, ex- 
perience has shown the managers that three weeks, at least, 
is required to get a great collection of electrical apparatus into 
smooth running order. Aside from the usual dilatoriness of 
exhibitors in general, many of whom do not make up their 
minds about coming until they learn of the intentions of their 
rivals, there is the delay attendant upon setting up and experi 
mentiug with complicated machinery. Taken as a whole, the 
Exposition mny be said to have been fairly successful, if not 
from a financial, at least from a scientific standpoint, which 
is tbe more gratifying. 

It was, of course, a disappointment to discover, when all 
the exhibits were in, that the Exposition was international 
in little else but the name. This was not the fault of the 
Institute under the auspices of which the Exposition was 
given. It was within its power to invite, but not to enforce 
attendance. But it was within the power of the managing 
committee to ar range for the official testing of apparatus at 
an early day. This they neglected to do, or at least they 
were dilatory, so dilatory that a week will have passed after 
the closing of the doors ere the testing of a large and very 
important class of apparatus can even be begun. This de- 
partment is under the direction of Prof. M. B. Snyder, a 
competent man, and it is not his fault that the woik of test- 
ing is so far behindhand. He could not begin until he had been 
furnished with the means of testing and tbe apparatus to be 
tested, and the amiable but somewhat slow moving theorists 
who compose the management, forgetting that art is long 
and time fleeting, when asked to bestir themselves would 
seem to have adopted the stereotyped reply of tlie Mexican: 
Si, TnaUana (Yes, to-morrow). 

The plan of doing away with the custom of awarding 
prizes, and the adoption of the system in vogue at the Vienna 
Electrical Exposition of giving certificates of oflicial tests 
made by uninterested perstms, promised so well that it was 
commended even by the exhibitors themselves. Notwith- 
standing this, tlie somewhat extraordinary spectacle is pre- 
sented in the gallery of a company interested in a secondary 
battel y in the act of officially testing their own apparatus. 
I'here is no reason to doubt that a reputable company, as 
this is, may be relied upon to fairly test their own apparatus, 
but such a proceeding must be regarded as irregular and ob- 
jectionable, even if nominally supervised by a member of 
tbe committee of the Exposition; and if the committee really 
propose to atlacb their official signatures to the record of 
these tests when completed, the act may not unreasonably 
be looked upon as wholly inconsistent with the theory ad- 
vanced and promulgated by themselves, to the effect that no 
person in any way pecuniarily interested in an apparatus 
should have a hand in testing it. If these people get an offi- 
cial certificate of their own results while testing their sec- 
ondary battery, surely no other exhibitor should be com- 
pelled to submit to tbe hardship of accepting tests made by 
strange even if uninterested bands. And should such a 
course be adopted, the official certificates which each exhibit- 
or would carefully tuck into his innermost pocket upon 
leaving would, in reality, be as valueless as any other de- 
scription of tests made out by an interested person, except so 
far as it might possess tbe power to deceive the ignorant or 
impose on the unwary. 

Such tests as are made by uninterested persons — and the 
public cares little for the others — will not be given to 
either the scientific or the popular press; it having been de- 
cided to keep them for a monthly publication of a certain 
institute. This will, of course, still further retard their ap- 
pearance, if it does not succeed in keeping them wholly out 
of the view of the public for which they are intended. It is 
an unusual course to pursue regarding the results of a great 
public exposition, and furnishes still further proof, it proof 
were wanting, that such enterprises in behalf of the invent- 
or and the manufacturer should never be tied to the apron- 
strir.gs of any particular society or corporation. 

There is a general feeling of regret that the Exposition 
mnst needs close on the appointed day, as the interest which 
it has awakened afar and anear is largely in excess of what 
was expected, and the attendance, instead of showing a gra- 
dual falling off, is on the increase. A canvass of the princi- 
pal exhibitors, however, shows that they are not prepared 
to remain longer than was at first proposed. The benefits 
which come from comparison have perhaps rarely found 
belter illustration than within the halls and galleries of this 
Exposition. Here we have the various dynamos side by 
side, tbe gas-motor working by the steam-motor, gas burn- 
ing alongside of electric lamps. What makes a fair com- 
parison here possible is the fact that everything is in almost 
perfect running order. The incandescence lamp need not 
be compared with an ancient and clogged gas jet, nor a great 
regenerative gas burner of the improved type to an electric 
lamp purposely designed to show only a faint glow. A 
comparison of the incandescence lamps while at their best 
shows that they differ from each other not as one star differs 
from another, in magnitude only, but in their color, their 
shape, and the size of their filaments, and above all, in the 
life of the lamp itself, or ratlier of the glow within it. 
These incandescence lamps, shown as they now are with all 
their latest improvements as to filament, vacuum, shape, 
and current-conductors, merit some little attention. The 
Swan lamp, used by the Brush Company in this country, 
has a filament consisting of carbonized cotton and parch- 



ment. In shape it is a spiral, and its resistance cold is about 
40 ohms. A no small advantage possessed by this lamp, be- 
sides efficiency, is the small cost at which it can be con- 
structed. The latest filament of the Edison lamp is made of 
fibers of bamboo cane, cut longitudinally, the fibrillse left un- 
disturbed and carbonized by heat. It is shown principally 
with intensities of ten, sixteen, and twenty caudle-power. 
The lamp in electrical resistance varies from seventy-eight 
to ninety ohms pole, and calls for a current of high tension 
or E. M. F. in order to bring it to the point of incandescence. 
The ten candle power lamp is principally interesting be- 
cause it was designed to represent the real and not the ideal 
gas jet in intensity, and succeeds admirably in accomplishing 
this purpose. It was a cunning mind that thus clearly 
comprehended what was before everybody and yet nobody 
saw. There is no deception about it, nor is that said in its 
favor which may not be realized. When the idea of making 
the incandescence lamp marketable was first entertained, 
the current was so divided that each lamp should be of the 
intensity of the gas jet. Now the ordinary five-foot burner 
when new and clear is of the power of sixteen candles. It 
does not, as we know, remain very long in this condition; 
the aperture becomes more and more clogged, and the flame 
emitted suffers greater or less diminution, according to the 
nature of the gas burned in it. Hence few burners give the 
maximum intensity, and, as a result, the general public is 
accustomed to a light of less than sixteen candle power. 
Now the theory of charges made by the projectors of incan- 
descence lighting, is to give the public the same amount of 
light, similarly diffused, as they have been in the habit of 
receiving from the gas companies, and at the same price. So 
far as intensity is concerned, it would matter little whether 
the incandescence lights represented gas jets in good order, 
when they were at their best, or when they were burning 
with greatly dimiuished flame. The electric meter now in 
use would readily indicate by its transference of copper 
electrolytically from one electrode to another just how much 
light had been used. But it was found that the consumer 
did not appreciate the difference between an electric light 
with a constant intensity of sixteen candles and a gas jet in- 
tended to give a sixteen candle power light, but, by reason 
of incomplete combustion and other causes, giving out only 
about ten on the average. He wanted the same number of 
burners with the same amount of light, and was willing to 
pay for electricity what before he had been paying for gas. 
This being the case, a computation was made of the intensity 
of the average gas jet, and an incandescence lamp was con- 
structed which should have a similar intensity. Hence the 
ten candle power incandescence lamp. 

The Maxim lamp shown in the Exposition is in gome 
respects altogether dissimilar from its original forms. In the 
earlier incandescence lamps of the present type, the life was 
so short, or rather the lamps varied so much in duration of 
life, that they were fit for little else but laboratory experi- 
ments. Nature hates a vacuum, and enough oxygen usually 
remained, when the lamps were removed from the mercury 
pump, to insure so much combustion of the carbon loop as 
to constantly threaten tbe life of the lamp. By some in- 
genious experiments, Mr. Maxim discovered that the vapor 
of gasoline, when made to take the place of the extracted air, 
would keep the carbon loop in repair by making a deposit 
upon those parts of the loop which had become disintegrated 
by combustion. Soon, however, it was discovered that the 
vapor of gasoline had also its defects, for that, besides mak- 
ing a deposit of carbon upon the loop where it was needed, 
it made still another in the sides of the glass globe, where it 
was not. As the Maxim lamp is now constructed, the fila- 
ment is of carbonized cardboard, which previous to being 
sealed in the lamp is raised to iucaudescence in a carbon- 
aceous vapor, such, for instance as a hydrocarbon gas, the 
result being that a fine layer of carbon is deposited upon the 
filament. The present type of the Maxim lamp is the re- 
sult of the labors of Mr. Weston, the electrician. Its elec- 
trical resistance when cold is from 40 to 60 ohms. 

In the Stanley lamp carbonized hair is used as a filament. 
It is of twenty candles power, and has a resistance of about 
80 ohms cold. 

The big electrical clock shown near the main entrance to 
the hall has played a by no means unimportant part in this 
Exposition. It controls eighty similar secondary clocks, 
placed in different parts of the buildings, and has been used 
generally in most delicate experiments; in all cases — so it is 
said — having given satisfaction. Being purely electric it has 
neither springs nor weights, and may fairly be compared 
with the best astronomical clocks. Among the multitude 
of secondary clocks which are connected to it by wire, some 
move once a minute, others once in two seconds, and still 
others every second. The big clock is connected by wire 
with a telegraph company outside the building, and, at noon, 
is put in circuit with the Nationul Observatory at Wash- 
ington, whence the exact time is transmitted. 

The storage batteries at the Exposition have proved of 
great interest, and very nntuially, it might be said, for though 
most people are familiar with the theory upon which tbey 
are constructed, only few there be among the general public 
in this country who have seen them. In the Old Country it 
is otherwise. Electrical tricycles are sometimes seen in the 
highways, and electrical launches occasionally appear in 
the rivers. Such contrivances have, therefore, ceased to be 
a novelty. 

Two batteries of thePlante type are exhibited by a manu- 
facturing company. One consists of 20 cells, the other of 
320. Near by is a rheostat of the Flante pattern connected 



with the larger of the batteries. By this connection the 
difference may readily be distinguished between the cur- 
rents of high and low intensity. 

Tbe battery is joined in multiple arc, and requires two 
cells of low intensity to charge it. Being joined in series, 
it shows the possession of an E. M. F. of 640 volts, notwith- 
standing the fact that the original current had a force of 
only 4 volts If now the condenser be charged by this sec- 
ondary current in a similar manner, and the poles of the con- 
denser be joined in series, an E. M F. will be formed of suffi- 
cient electrical energy to generate a spark of one inch through 
the air. As may very readily be understood, this increase of 
intensity may not be had for nothing; it represents a pro- 
portionate loss of current. 

The little pocket batteries, from which jewels for the stage 
or salon are lighted up by electricity, have often been de- 
scribed and sometimes illustrated in these columns for the 
readers of the Scientific American. At the Exposition 
tbey are shown, and their workings explained by an employe 
of the manufacturing company among the exliibits of which 
they are numbered. The little battery for the pocket is only 
3 inches square, and before being used is charged from a 
galvanic cell of the common type. A very fine wire of sili- 
cioiis bronze comes up out of tbe pocket, and reaches to the 
jewels on the head. The turning of a little switch, which 
closes the circuit, is all that is required to light up the 
jewels. 

A London manufacturer exhibits a number of the well 
known type of Faure-Sellon, formerly called the Faure- 
Sellon-Volckmar, secondary batteries. What makes these 
batteries particularly interesting is the alleged fact that some 
of them have been in practical use for nearly a year, and do 
not, it )s said, show any diminution of their former power 
when properly charged. 

They are connected up with several small motors and a 
number of lights of tbe incandescence type, and it may be 
said that they do what is required of them at least effi- 
ciently, if not economically, although it should be said on 
the part of their proprietor or agent, that he claims for 
them an efficiency of ninety-five per cent. They are said to 
be shown here particularly in the interest of a company 
which proposes to light up railway cars and steamboats, 
the current being. furnished the lamps through the agency 
of these secondary batteries. 

The Brush storage battery makes a very excellent showing 
in the halls of the Exposition, there being one of twenty- 
one cells in the gallery and another of similar power in the 
main hall used to run a loom. The form of this battery, 
though supposed to be a secret, is well understood to be a 
series of lead plates in a bath of sulphuric acid, having be- 
fore this immersion been chemically prepared. The current 
used has an E. M. F. of forty volts, and is of about flfty-lwo 
amperes. Forty incandescence lamps, each of an intensity 
of sixteen candles, can be kept aglow iu either series. Only 
one dynamo is required to charge the two series, and by 
means of an automatic current manipulator, the current is 
turned on or shut off from the dynamo, according to the 
necessities of the batteries. 

A very ingenious and altogether new contrivance is the 
electrically operated propeller attachment for small boats. 
It is so arranged that any one who has a boat may at tach one 
of these little machines to its stern, place the battery under 
the seats, and move about a river as though impelled by an 
invisible power. Curiously enough, the boat when fitted 
with one of these little propellers does not require any rud- 
der; the propeller doing the steering as well as the propel- 
ling. One of these boat attachments has a battery of 12 
cells, the plates being 4 in. x 4 in., a double induction motor 
and apparatus for propeller. 

With such a battery, an ordinary boat would probably 
not make more than four miles per hour in still water, and 
possibly would not do as well as that, but with a horse-pow- 
er battery — according to Molesworth's engineering formula, 
a horse-power is equal to the power displayed at the oar by 
about eight men — a much higher speed could be obtained. 
Of course, until electrical charging stations sh.ill have been 
established along our river banks, whoever owns an electrical 
launch must need also possess a dynamo to charge its bat- 
tery, and a steam engine to work the dynamo. 

A particularly interesting mechanism is the semi-incande- 
scence lamp invented by a Philadelphian and exhibited here. 
Unlike all other incandescence lamps, this one has no vacu- 
um, but glows steadily in tbe open air. It cannot, of course, 
be said to be altogether original, save in the simplicity of 
its parts and its perfected movement. Reynier invented 
and Wiedemann improved a somewhat similar lamp, as will 
be remembered, though neither of these contrivances was 
of a practical nature, as is the one now shown in the Exposi- 
tion. It is of about forty, perhaps forty-five, candle power 
in intensity, and can readily be fed by a small battery, say 
of ten cells; giving off a current of about twiJve volts. 
The negative pile is of graphite of conical form, and bear- 
ing upon its inclined surface another piece of graphite, 
which represents the positive pole. This latter is free to 
move about, and as its tendeticy is to fall outward in the di- 
rection of the cone s base, an almost perfect contact is at all 
times had. To the metallic sleeve which contains the posi 
tive pencil is attached the positive wire from tbe generator, 
and upon the advent of the current the small positive pen- 
cil becomes incandescent by reason of. its resistance to the 
current. Worn away by the current, this pencil recedes 
gradually by its own weight upon the negative disk, which 
latter disappears much slower. 
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MAKING GAS FBOH CBVDE FETBOLEUU, 

Petroleum has long been looked upon by the scieDtiflc 
and industrial world as one of the best materials from which 
to obtain light and heat, and, as time passes, the assertion 
that in the future it will do all that coal now does ia 
received with a steadily increasing confidence. 

This belief is strengthened by the many peculiarities 
which characterize both the product and its surround- 
ings; when properly treated it is one of the best known il- 
luminants and possesses great heating power, and it can be 
brought at a minimum expense from those vast reservoirs in 
which Dame Nature has kind- 
ly placed it in inexhaustible 
quantities. But the proper puri- 
fication of the crude material, 
the elimination of all those con- 
stituents which decrease the 'ef- 
fects following combustion, has 
proved to be an obstacle of no 
mean importance, since, here- 
tofore, the accomplishment of 
this object could only be attain- 
ed at a cost that was practi- 
cally prohibitory. 

Although we have for many 
years been dependent upon mi- 
neral oil for a large portion of 
our light, yet gas made from 
this source has not, unlil recent- 
ly, been introduced upon an ex- 
tensive scale, mainly because of 
the difBculties attending its 
manufacture and its poor quali- 
ty. It is a simple matter to 
place oil in a retort, and by the 
aid of a little fire obtain a gas; 
but to so purify that gas that 
it will contain no element ex- 
cept those which promote com- 
bustion is a pari of the pro- 
blem which has been long 
studied unsuccessfully. 

The North American Petrole- ' " . - 

um Gas Company, of 145 
Broadway, this city, has pro- 
duced an apparatus by which a 
gas having superior heating and 

lighting qualities is generated at a small cost comparatively 
from crude petroleum. The apparatus is simple in all its 
parts, requires but little attention, being almost automatic 
in operation, and from it arise none of those odors which 
are so conducive toward rendering the ordinary gas works 
a nuisance in any neighborhood. Our engraving shows a 
petroleum gas works built by this company at Brighton 
Beach, Coney Island. 

The-oil, in the same condition as when it left the well, is 
raised by means of a small hand pump from a barrel placed 
outside of the building to a small tank located in a room 
adjoining the retort room. This tank is placed at such an 
elevation that the oil will flow to the retort, which it enters 
through the dome, spreading and falling to the bottom of 
the upper compartment, the floor of which, though at a 
cherry red heat, is covered with a substance which prevents 
" spluttering," and at the 
same time removes the heavi- 
er impurities. The gas here 
generated then passes through 
other chambers, arranged ver- 
tically, in which any remain- 
ing impurities are detained, 
and finally issues from the 
retort through a pipe which 
conducts it to a partitioned 
water box placed alongside 
of the retort. Here the gas 
is separated to insure each 
particle coming in contact 
with the water. The gas is 
then led to the condenser, 
consisting of a series of ver- 
tically arranged pipes, cou- 
pled in pairs and placed so 
that their lower ends enter 
the water contained in a 
closed box. This gas is so 
rich that before it can be used 
for ordinary purposes it must 
be mixed with about 40 per 
cent of air. This is accom- 
plished by the mixer shown 
in the foreground of the en- 
graving. 

The furnace is placed in 
the center of the retort, immediately beneath the cham- 
bers, and the grate dumps into a long water trough. The 
heat is so distributed and utilized in its pas.'age through 
the retort that all parts are subjected to just the right 
degree, while the consumption of coal is reduced to the 
lowest point. By means of flues and dampers the heat 
in any particular section can be controlled at will. The 
dome of any retort can be readily raised by the aid of A 
traveling block and tackle, thereby exposing the interior, 
wliich can then be cleaned, and the substance collecting the 



impurities renewed. So slight is the attention required that 
a man and boy can easily take care of ten retorts. 

This apparatus generates from 80 to 100 feet of gas from 
one gallon of crude petroleum, which costs four cents; and 
each retort yields from 150 to 250 feet per hour. The gas 
is a fixed gas, being unaffected by either cold or great pres- 
sure. 

Since it mixes readily with coal gas, an inferior qual- 
ity of the latter can be raised to any desired standard of 
illuminating power by the addition of a small amount of 
petroleum gas. It can be mixed with coal gas either by 




GLASS BOILING TABLE. 

We give an illustration of a machine constructed by 
Messrs. Robert Daglish & Co., St. Helens' Engine Works 
and Foundry, for rolling out cut glass into sheets. Our en- 
graving IS from Engineering. The table is portable, being 
mounted on four wheels, so that it; can be moved with ease 
to any part of the glass works. The moulding tables are of 
cast iron, and of widths varying from 2 feet 9 inches to 4 
feet 2 inches The surface is either plain, ribbed, checkered, 
or formed with any device which it is desired to impress on 
the glass. On each side of the table a rack is mounted on 
the frame of the carriage, and 
gearing into each rack is a 
toothed wheel mounted on a 
shaft, which also carries a plain 
iron drum the width of the table. 
The melted glass is poured on 
the table in front of the roller, 
which is then passed lo and fro 
by means of the hand wheels 
shown, and the glass is thus 
spread out into a sheet. An ad 
justable guide is p'aced at the 
back of the roller to regulate its 
travel, and means are provided 
of varying the thickness of the 
sheet rolled. 



Trade mark Rights 
IVords. 



In 



Until this year the Registrar 
of Trade Marks in England has 
steadily refused to admit to regis- 
tration any mere words, however 
"" fanciful, as trade marks. An 

exception was always made in 
favor of words used as trade 
-— marks beforeAugust, 1875. This 

exclusion of the right to use 
fancy words as trade marks 
seemed, however, an unneces- 
sary restriction on business. 
What manufacturers wanted was 
protection for a fancy title 
which should come to designate 
their particular products. The 
inventor of a scent or a sauce 
wants protection for his "Paradisiua" perfume or his 
"Tiberius" relish This is much more useful to him than 
mere protection of a certain design which he may print on 
his labels. The public buy the perfume or the relish, and 
do not trouble themselves about the presence or absence of 
an anchor, a crown, or a cross-keys on the labels. 

So the government granted this power of registering fancy 
words as trade marks, and the result is now beginning to 
appear. Last month we published, says the Ohemist and 
Druggist (London), some correspondence which had passed 
between Mr. Haydon, of Birmingham, and the Registrar of 
Trade Marks. Mr. Haydon seems to have directed atten- 
tion to the registration of the terms "Domestic Tea " and 
"Mitre Tea," and to have asked on what principle such 
titles are admitted to registration. The answer of the Regis- 



IMFROVED GLASS ROLLING TABLE. 

passing both together through the purifiers, or by passing 
the petroleum gas directly into the hokier, this forming a 
thoiough mixture; the latter is the preferable method. The 
company claims that one barrel of crude petroleum will pro- 
duce gas greater in amount of illuminating value than the 
coal gas produced from two tons of the best Pennsylvania 
gas coal; less fuel being required, no lime, and the handling 
of material being greatly reduced. A comparison — made by 
the chemist A. T. Schuessler — of this gas with ordinary 
coal gas shows that the former is 490 times superior in 
illuminating power, and therefore one cubic foot of the 
former will give almost as much light as five cubic feet of 
the latter. 

Through the courtesy of the president of the com- 
pany, Mr. Isaac D. Guyer, we recently had an oppor- 
tunity of comparing the illuminating power of petroleum ' trar showed that the subject had been considered, and it can 

easily be seen that to draw 
the line fairly is a task of ex- 
treme delicacy. The act says 
he may register as a trade 
mark any distinctive impres- 
sion of the name of the firm, 
or the signature of a firm, or 
"a distinctive device, mark, 
brand, heading, label, ticket, 
or fancy word or words not 
in common use." 

The Registrar decided — 
fairly enough, the editor 
thinks — that he ought to re- 
gard as a fancy word, not 
necessarily an absolutely new 
word or meaningless combi- 
nation of letters, but any 
word used outside of its or- 
dinary significance. The 
term " Mitre," as applied to 
tea, seems to be, on that in- 
terpretation, quite a fancy 
word, but the adjective " Do- 
mestic " almost approaches 
description. The Registrar, 
however points out that 
the combination of words 
"Domestic Tea" is not a 
combination of "words in 
like " Souchong Tea " or " Green Tea," 




APPARATTIS FOR MAKING GAS FROM CRUDE PETROLEUM. 



gas with water gas, issuing from burners of the same size. 
The petroleum gas was under a pressure of one inch, while 
the other was two and a half inches. The petroleum gas 
flame was much larger, more brilliant, and of a purer color 
than the other. 

An important advantage possessed by this gas arises from 
the fact that the plant necessary for its manufacture upon a 
large scale can be erected at a cost much less than that re- 
quired by the ordinary gas works; and in addition, the space 
occupied is small in comparison. 



common use, 

which, as such, would clearly be excluded. 



* ( ■ ) » 



The Salvation Army's Trade mark. 

The Official Trade Mark Journal, London, in its issue of 
August 20, publishes an application from " William Booth, 
General of the Salvation Army and Minister of the Gospel," 
to be registered, as the proprietor of a trade mark, in which 
the design of a cross and crown and the words "blood and 
fire " form the principal part. 
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ANCIEITI HYDBAULIO CLOCKS.* 

The clocks of the ancients were based upon a uniformity 
in the velocity with which a liquid of constant level flows 
through an orifice. Heron, of Alexandria, composed a treatise 
(now lost) upon hydraulic clocks, and Philo, of Byzantium, 
in a recently discovered fragment of his Pneumatics, indi- 
cates several of the apparatus that were in use for obtaining 
a constancy in the level of the liquid motor in cases where 
there was not at one's disposal a continuous feed which per- 
mitted of employing the very simple waste pipe arrange- 
ment. 




Xlg. 1.-C0ITSTAITI LEVEI. AFFABATUS. 

Pig. 1 shows one of these apparatus. Let H T be the ves- 
sel, in which a constant level is to be obtained at the height, 
Z, despite the outflow that occurs at T. This vessel is sur- 
mounted with a reservoir, A C B, containing three aper- 
tures — one at C, for the introduction of the liquid; one at 
R, for the reception of a tube, R P, that serves to feed the 
vessel, H T ; and one at B, for allowing of the passage of the 
tube, Q Z, which puts the upper part of the vessel in com- 
munication with the lower one at the level, Z. 

The upper vessel is filled through the aperture, C, while 
the orifice, P, is closed, and then the former is closed and 
the latter opened. The liquid then flows into the vessel, H 
T, and the air enters through Z Q. If the discharge from 
R Pis greater than that from the orifice, T,the liquid will then 
gradually rise in H T, until it reaches the level, Z. The ap- 
paratus will then bb charged; since, as soon as the level of 
the water will have risen above Z, the air will no longer en- 
ter through R Q, and the flow from the upper vessel will 
stop, and will not begin again until the level, upon lower- 
ing, uncovers Z. This level will oscillate, then, between 
two very approximate limits until the upper reservoir is 
emptied. 

I have selected the preceding aiTangement from among 
the four given by the Greek author, because it is adapted to 
the production of one of those little prodigies that the an- 
cients delighted in. It will be seen, in fact, that if the 
lower vessel be replaced by an urn with a wide mouth, and 
the bottom, A B, by a sieve, we might thus have a fanciful 
explanation of the action of Providence sending rain at 
periodical intervals to supply the sources of rivers. 

Before the Greeks had thought of establishing constant 
levels, the Egyptians had devised clepsydras based upon the 
properties of the siphon. A Greek grammarian, named 
Horapollo, who taught belles-lettres at Alexandria in the 
fourth century of our era, has left a few details upon this 
subject which I can only quote in Latin: 

" Rursus sequinoctia significantes idem animal Cynoceph- 
alum sedentem pingunt; duo bus enim anni fequinoctiis, duo- 
decies in die, per singulas nimirum boras urinam reddit; 
Idemque noetic facit. Quare non immerito suis horologiis 
.^gyptii cynocephahim sedentem insculpunt, a cujus mem- 
bro aqua difluat idque propterea quod duobus quas jam 
dixi, in quas eequinoctii tempore dies et noctes ex sequo divi- 
dentur, horas signiflcet. Cceterum ne foramen illud acue 
artificioseque constructum, per quod in horologium aqua 
profluit et excernitur, aut latius fit, aut rursum auctius, 
remedium hoc excogitarunt, est quo quiquid pilorum est, 
ad caudam usque abradentes, pro hujus crassitudine ferream 
quondam fistulam in usum jam dictum fabricentur." 

Fig. 2 gives the restoration proposed by F. Kircher, for 
the Egyptian clepsydra of Horapollo. 

The cynocephalus, M, contains a brass vessel which serves 
as a reservoir for the water whose flow is to measure the 
hours. C D is a glass cylinder whose bottom contains an 
aperture for the passage of a tube, K, that forms a siphon 
with the bell, E F. It will be seen that the water that flows 
from the cynocephalus' body into the cylinder, C D, will 
rise in the latter until its level reaches the upper orifice of 
the tube, I K. At this moment the siphon will become 
primed, and the water will flow into the vessel, G H. If the 
discharge from K is sufficiently great with respect to that 
from the cynocephalus, the vessel, C D, will empty entirely 



* A. De Bocbas, in La Nature. 



at the end of a certain time. Between the contents and dis- 
charges of the cynocephalus and the vessel, C D, ratios may 
be .so established that the cynocephalus shall supply the 
clock for 24 hours, and that the cylinder shall fill up in 12 
hours and likewise empty iu 12 hours. It will then only be 
necessary to mark upon the cylinders, C D, and E F, divi- 
sions that shall correspond to these hours. The ascending 
divisions on the cylinder, C D, will represent, for example, 
the 12 hours of the day, and the descending ones on E F, 
those of the night. These divisions will not all be exactly 
at the same distance, since the velocity of the flow varies 




Kg. 2.-EGYFTIAN ETDBATTLIC CLOCK. 

with the height of the liquid above the orifice through which 
it runs. 

One might, by daily modifying the discharge from the 
cynocephalus, by means of cocks, succeed in having the 
cylinder, C D, fill during the time that elapses between sun- 
rise and sun set, and in having it empty between sunset and 
sunrise; but the operation would be a very delicate one, and 
the ancients solved the problem in another way — by the aid 
of curves analogous to those that serve for the equation of 
time in sun dials. 

In the clock that I have just described, the cynocephalus 
is supposed to be filled with water every twelve hours. In 
order to surmount such an inconvenience, it is only necessary 
to cause water to flow from a fountain. A, into a basin pro- 
vided at its upper part, for the overflow, with a cock for 
keeping the level constant, and at its lower with a siphon 
for leading the water into the large cylindrical vessel. 

Kircher asserts that he has read in Heron's treatise upon 
hydraulic clocks that the Egyptians had apparatus of this 
kind that began to work automatically at sunrise. For this 
purpose there was employed as upper reservoir a very thin 
glass or metal globe, which was provided internally with a 
siphon, D E, rising to a little above the center. Through 
an orifice. A, water was poured into the globe nearly up 
to the siphon's curve, and then the aperture was hermeti- 
cally closed. It will be seen that the first rays of the sun 




Fig. 4.-H£B0N'S CONSTANT DISCHABGE SIFHON. 

that struck the globe expanded the air, and, causing the 
water to rise in the siphon, primed the latter. The dis- 
charge then continued until the globe was empty. With 
two clocks of this kind running alternately it was unneces- 
sary to rise at daybreak unless the sky was cloudy — an oc- 
currence that seldom happens in Egypt. 

In the apparatus shown in Fig. 2, as well as in that in 
Fig. 1, the discharge from the upper vessel diminishes in 
measure as the level of the contained liquid lowers. Heron 
iu his Pneumatics describes an arrangement which per- 



mits of rendering the discharge from a siphon con- 
stant, and even of causing the velocity with which this 
constant discharge flows to vary at will. In order to 
render the discharge constant, it is only necessary to 
affix the shorter leg of the siphon to a float (Fig. 4), 
when it will always preserve the same length over the .sur- 
face of the water. The velocity of the outflow is made to 
vary by increasing oi' diminishing such length by means of 
a screw, D, that actuates a crosspiece, c, movable between 
the two uprights of a frame affixed to the float. The shorter 
leg of the siphon is fixed tcj this crosspiece, and its ex- 




Fig. 3.-EGTFTIAN HYDBAVLIC CLOCK SET IN ACTION 
BY THE SUN. 

tremity slides with slight friction through a tube, A B, set 
into the float. 

It will be seen that 200 B. C, the screw was already prac- 
tically utilized; but the nut was not as yet manufactured, 
and it will be seen from the Alexandrian engineer's descrip- 
tion that this device was replaced by a simple pin which 
was fixed to the crosspiece, and which engaged with the 
thread of the screw. 



Fig Cultivation In Sicily. 

There are several varieties of the fig tree in Sicily, some 
yielding a large, others a small fruit, and this fruit varies in 
its degree of sweetness, also in color from white to black. 
The fruit of some varieties ripens sooner than that of others. 
The trees grow equally well in poor and rich soil, and bear 
abundantly when planted on the mountain side and in the 
valleys. Consul Woodcock, on Catania, says tliat the 
favorite varieties of Sicilian figs are the Sangiovannaro, the 
Sottuno, the Melinciano, and Ottalo. The Ottalo has smooth 
leaves, the peduncle of the flower and fruit is longer, and 
the fruit is sweeter than that of the other varieties. The 
Ottalo fig is considered to be the best for drying. The flg is 
propagated from the suckers that spring up from the roots, 
cuttings from the tree being also used, and these are set in 
the months of February and March. In orchards the dis 
tance maintained between the trees is about twenty-six feet. 
The fig is long lived, as it is constantly being renewed by 
shoots that spring up from the roots taking the place of the 
main trunk when it becomes old and decayed. The soil is 
worked in the spring, and also in November following. The 
best varieties in Sicily are grafted, and also budded upon 
the stock of the wild fig, this operation being performed also 
upon healthy trees of the best varieties, and the time chosen 
for it In March, or when the trees are in blossom in June. 
Great care is exercised in the cultivation of the tree to remove 
all dead and diseased branches, and to avoid loo much cutting 
and pruning. The fruit is dried in the following manner: 
It is gathered when partially ripe, that is, when the fruit is 
more green than ripe, and immediately plunged into boiling 
water, and allowed to remain only a very few minutes. It is 
then placed m a spot sheltered from the sun, and the 
next morning, at sunrise, spread upon a platform in order 
that it may be flooded with sunlight, care be taken not to 
place it upon the ground on account of its dampness. While 
drying, shallow willowwork baskets are used for holding 
the fruit, and these are never placed upon the ground, but 
kept in an erect position. At sundown the fruit is covered 
to protect it from the night dews or unexpected showers 
of rain, and this operation is continued for several days until 
the fruit becomes thoroughly dry. When dry it is placed in 
layers in small boxes or bnskets, these layers being ar- 
ranged very neatly and artistically, the fruit being pressed 
down firmly by hand until the box or basket is full, when 
they are securely covered and kept in a dry place ready for 
shipment. 



A Poor Inventor AVbo Became Rich. 

An inventory of the estate of the late Cyrus McCormick, 
the inventor of the harvester, has been filed in the Probate 
Court of Cook County, 111. The total is not far from twenty 
million dollars. The executors of this colossal trust furaished 
a bond for thirty millions. 
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A Iietter from tbe Garden of Eden. 

To the Editor of the Scientific American : 

Referring to tlie paragraph on the Seyclielles Islands, 
printed in your monthly edition for May, I beg to correct 
the statement that there is a grove of palms here which 
grow in pairs, and which, if one is cut down, the other dies 
also. This Is an error. A quintuple headed cocoanut tree, 
which has been sketched by that indefatigable peintre et 
wyageuse Miss Marianne North, is the nearest approach to 
the Siijmese twin palms which the Seychelles can boast. 

As regards the other assertion, viz., that General Charles 
G. Gordon hart discovered here the site of the original Gar- 
den of Eden, I can affirm that I have heard from that brave 
and devoted soldier's own lips his theory and argument that 
the Garden was located at or near Seychelles, that the 
bread fruit represented the tree ot life, and the coco-de mer, 
which grows in no other part of the known world, was the 
undoubted tree of good and evil. 

EVKLTN P. MUSSBT. 

United States Consulate, Port Victoria, Ma he, 
Seychelles Islands, September 6, 1884. 

[The Seychelles Islands, from which our correspondent 
writes, consist of a group of small islands in the Indian 
Ocean, situated 300 miles south of the equator and about 
1,300 miles easterly from Zanzibar, east coast of Africa. 
Mahe, the principal of the islands, is from 3 to 5 miles 
wide and 16 miles long, very luxuriant in vegetation, tro- 
pical but delightful climate. Port Victoria, from which our 
correspondent writes, has a population of about eight thou- 
sand. It is a calling place for whaling vessels. — Eds ] 

< I » I » 

ITuderground Telephone Wires.— A Correction. 
To the Editor of the Scientific American, : 

In the fifth paper upon "The International Electrical Ex- 
position," published in your issue of October 11, 1884, cer- 
tain statements are made which are at variance with the 
facts of the case. I am so accustomed to expect correctness 
in the columns of the Scientific Amkkioan, that I am con- 
strained to believe that your correspondent is for once not 
writing from his own knowledge, but has received a garbled 
report from interested parties, and I have therefore no hesi- 
tation in requesting the publication of this letler. The 
statements referred to are on page 333, and relate to a paper 
read by myself which was criticised by Mr. W. H. Preece. 

The statement is made by your correspondent' that Prof. 
Preece believes that wires may he efficiently and economi- 
cally buried. 

That at a recent meeting of the telephone managers a 
paper was read by an employe of the American Bell Tele- 
phone Co., whose duty it is to keep the lines in running 
order. 

That the object of the paper was to show that telephone 
lines ceuld not be efficiently operated underground. 'I 

That at the conclusion of the reading Prof. Preece took 
the writer severely to task for the incorrectness of his con- 
clusions, remarking that "if that was the result of his in- 
vestigations, he must sadly have neglected his business.'"' 

And thiit results with underground telephone wires are 
more than encouraging, etc. '' 

In the first place, Mr. Preece lays no claim to a professor- 
ship — he is chief engineer of the British telegraphs, and a 
Fellow of the R'lyal Society. 

Second. Tlie paper was not read at any meeting of the 
telephone managers, but at the afternoon session of the 
fourth day of the National Conference of Electricians. 

Third. The duty of the employe of the American Bell 
Telephone Co. who read the paper (myselfj is not to keep 
the lines in order 

Fourth. Not being actively engaged in the business of 
telephonic communication, the A. B. T. Co. has no lines. 

Fifth. The object of the paper was not "to show that 
telephone lines at least could not be efficiently operated un- 
derground." The subject then under consideration by the 
conference was : 

" Induction in telephone lines, long line telephony, and 
underground wires," and the paper related to the subject as 
a whole, was prepared by request of the U. S. Electrical 
Commission, and only incidentally touched on underground 
telephony. 

Sixth. Prof. (?) Preece did not take the writer severely to 
task for the incorrectness of his conclusions, although he 
freely criticised his premises. 

Seventh. Although Mr. Preece did make the remark cited, 
it was by no means with reference to underground wires, 
but merely referred to the omission from the paper of seve- 
ral methods for preventing induction which had gone into 
use In England. 

Eighth. The inference that Mr. Preece held the opinion 
that telephones could be worked for considerable distances 
underground is not warranted by the facts. The paper 
stated that telephone wires could not be successfully and 
commercially operated underground for a greater distance 
than twelve miles, and Mr. Preece fully concurred in that 
statement both at the Montreal meeting and at the Philadel- 
phia conference; while the remark that "even telegraph 
wires are constructed underground at four times the expense 
of overhead wires, while they are but one-fourth as efficient," 
wasmadeby himself not over a year since in a lecture before 
the Society of Arts in England. 

Ninth. It is not true that the lesulta so far obtained witli 



underground telephone wires have so far been encour- 
aging. On the contrary, they have been discouraging. 

The articulation invariably becomes sluggish when the 
underground conduclorexceeds two miles in length, and this 
effect is greatly accentuated when an overhead Ime of seve- 
ral miles in length is connected with the underground line. 
Increasing the sectional area of the conductor aids material- 
ly in overcoming the sluggishness. 

It is not necessary here, however, to enter into the ques- 
tion of the relative efficiency and economy of underground 
and overhead lines, as my only olgect in forwarding this 
communication is to give a correct statement of facts, which 
can readily, if necessary, be attested from ihe records of the 
conference. Thos. D. Lockwood. 

Boston, October 11, 1884. 



BEVEBSIBLE WALL SCBAPEB 

The end of the shank is pivoted to the center of the steel 
blade of the scraper. One edge of the blade may be firmly 




COLEMAN'S BEVEBSIBLE WALL SCBAFEB. 

clamped to the shank by means of a thumbscrew that passes 
through a slot in the shank, as indicated in the sectional 
view, the nut bearing directly against the blade or against a 
plate interposed between the blade and nut. The blade is 
made about square in shape, with two corners rounded, 
with two opposite edges sharpened, and with the other edges 
finished square across the thickness of the blade. The sharp 
edges are. specially intended to be used in removing accumu- 
lations of paper or calcimine from sound walls in preparing 
the surfaces to receive new work, and the square edges for 
like work upon unsound walls which might be further in- 
jured by the sharp edges of the blade. By looseningthenut 
the bolt may be moved along the slot to permit the bhade to 
swing around. The handle may be of any suitable length, 
and may be made in extensible sections, as required by the 
worii- to be done. 

This invention has been patented by Mr. J. B. W. Cole- 
man, of 924 Folsom Street, San Francisco, Cal. 



LTTNAB CHA.RT. 

The engraving represents a device for which a copyright 
was recently obtained by P. W. Coleman, M.D., of Rodney, 
Miss. It consists Of a picture representing the appearance 
of the new moon each month of the year; in other words, 
it shows whetlier the moon lies with its " horns " in a per- 
pendicular, horizontal, or oblique manner, also whether it 
appears due west, or varies to the north or south. At the 
same time is shown the date of the year, month, day, hour, 
and minute, and lime of day that the new moon appears. 
Of course, there is a separate picture for each month of the 
year and for each year. 

A represents the new moon, B the arc of a great circle 
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COLEUAN'S LVNAB CHABT. 

with points upon which the degrees are marked, C is a base 
line whose ends are marked with the points of the compass 
— north and south. Within the arc is the date of the year, 
month, day, and time at which the new moon appears. 

Such a series of pictures will be appreciated by that large 
class of people who firmly believe that the position of the 
horns of the moon indicates whether the weather during the 
CQSuiag month will be wet or dry. 



Dr. Raymond on tbe Divining Rod. 

An interesting feature of the Philadelphia Electrical Ex- 
hibition was a lecture given by Professor Rossiter W. Ray- 
mond, before a large audience of attentive hearers. The 
following extracts are from the Progressive Age: After an in- 
troductory allusion to the prevalence, even at the present 
day and in this country, ot a belief in the divining rod as a 
means of discovering springs, mineral veins, hidden trea- 
sures, and oil deposits, the lecturer described Us various 
forms, the commonest of which resembles a letter Y, and 
consist* of a forked brance of witch-hazel having this form. 
The ordinary forked rod is held in the two hands, each 
g!;8sping the extremity of a prong, with the fingers clo.sed, 
and the palms upward, the shank or stem being horizontal, 
or vertical, or variously inclined, according to the prefer- 
ence of the operator. Carried in this manner over the sur 
face, the rod is said to turn or dip over or near treasure, 
veins, springs, etc., and even to give more complicated In- 
formation by means of its movements, which have been at 
different times elaborately codified. 

The lecturer proceeded to trace the mythical origin of the 
divining rod and its use in ancient times — principally, l( 
not wholly, for moral purposes, that is, for tlie discovery 
of guilty or the decision of important questions or the 
indication of future events. Its physical application for 
the discovery of hidden springs, metals, etc., seems to have 
been a later origin, and to have become general throughout 
Europe in (he sixteenth century. During this period its 
action was either attributed to a mysterious natural affinity 
between the material of tbe rod and the material affecting 
it, or else to the agency of evil spirits, or to a divine gift 
bestowed on the operator. 

In the seventeenth century numerous treatises were writ- 
ten, both as to the facts and as to the theory of the rod — the 
latter being referred, in accordance with the dominant 
Cartesian philosophy, to " corpuscular effiuvia." Accord- 
ing to the school, there were "corpuscles'' of springs, 
minerals, thieves, assassins, lost landmarks, etc.— each kind 
exerting a different influence upon the sensitive expert, and 
possessed of extraordinary levity and permanence, so that 
they could be traced, suspended in Ihe air, after the lapse 
of days or years. Many years later an electrical theory 
was popular. It, however, was thoroughly refuted in 
1783, in the case of Blaton, by the simple expedient of mak- 
ing and destroying the insulation of the operator without 
his knowledge, and thus proving that such knowledge was 
an essential part of the so-called electrical action. 

The lecturer adopted, with some modification, the theory 
of Chevreul, suggesting that, in the case ot springs (and 
of mineral veins which are the conduits of springs), there are 
differences of temperature, heat conductivity, etc., which 
might affect sensitive persons so that the unconscious voli- 
tion and minute muscular movements of Chevreul might be 
thus occasioned. In the main, however, he regarded the 
present theory and practice of divining with the rod as the 
small, lingering remnant of a once powerful superstition, 
and entitled to thesame respect as " planchette" — the object 
of curiosity, or of study from the standpoint ot psychology, 
but not worthy of the attention of geologists or prospectors. 



A Destroyer in tlie Spruce Forests of Maine. 

According to accounts of observations published in the 
third Bulletin of the Entomological Division of the Depart- 
ment of Agriculture, the ravages of the spruce bud worm 
(Tortrixfnmiferana) have been extensive and destructive in 
the coast forests of Maine west of the Penob.scot River. The 
damage appears to have reached only a few miles inland 
from the coast, but the belt in which it has prevailed is 
marked by extensive masses of dead woods. The trees are 
attacked in the terminal buds, which are eaten away, and 
when that is done, the case is hopeless. The fatal charac- 
ter of the attack is owing to the fact that tbe spruce puts 
forth but few buds, and those mostly at the end of the twigs, 
and, when these are destroyed, it has nothing on which to 
sustain the season's life. The attack is made in June, when 
the growth is most lively, and just at the time when the 
check upon it can produce the most serious results. The 
larches are also attacked by a saw fly, but with results that 
are not as necessarily fatal as in the case of the spruce. 
They are more liberally provided with buds, some of which 
may escape and afford a living provision ot foliage. The 
larch, moreover, sheds its leaves in the fall, and is in full 
foliage before its enemies attack it. Hence, while the spruce 
and fir succumb to the first season's assaults, the larch can 
endure two years of them. — Science Monthly. 

< I ■ > » 

Artificial Sea Air. 

Many, indeed, are the luxuries that the magician's wand 
of invention now brings into the midst of our homes. As 
an instance, to produce a sea atmosphere for the sick room, 
a foreign contemporary suggests the use ot a solution of per- 
oxide of hydrogen (10 volumes strength) containing 1 per 
cent of ozonic ether, iodine to saturation, and 3'.50 per cent 
of sea salt. The solution placed in a steam or hand spray 
diffusercan be distributed in the finest spray in the sick 
room at the rate of 2 fluid ounces in a quarter of an hour. 
It communicates a pleasant sea odor, and is probably the 
best purifier of the air of the sick room ever used. It is a 
powerful disinfectant, the same author writes, as well as 
deodorizer, acting briskly on ozonized test solutions and 
papers. It might be well to testthe subject in some ward o\ 
one of our hospitals. 
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The Opening of tbe Arlberg Tunnel and Kallfray. 

In view of the recent opening of the Arlberg Railway for 
its entire length, a brief history of the origin of the railway 
will be read with interest. Although the building of the 
line itself has by no means been an easy task, the con- 
3truction of the tunnel and its approaches has presented 
the chief difHculties to the engineer. The tunnel pierces 
the high watershed extending from the Silvretta (the point 
where the frontiers of the Tyrol, Vorarlberg, and Switzer- 
land meet) to the nortli as far as the Arlberg (forming the 
frontier between the Tyrol and Vorarlberg), and the eastern 
slope of whicU sends its waters to the Black Sea, the west- 
ern to theGerman Ocean. The lowest point of this watershed 
is the Arlberg (5, 800 feet), which has given its name to the 
most western province of the Austrian Empire, the Vorarl- 
berg. The latter may justly be described as a jewel among 
the territories belonging to the crown of Austria, for it is 
not surpassed by any of the other provinces in beauty, wealth, 
trade, and industry. But the inhabitants of Vorarlberg 
were almost completely separated from the mother country 
as regards trade, being dependent upon the neighboring 
States, for the postal road leading from Bludenz over the 
Arlberg to Landeck and Innsbruck was not at all sufficient 
for the requirements of the traffic. Thus it happened that 
Vorarlberg became gradually more estranged from the 
mother country, and that far-seeing men have been endeav- 
oaing to estal)lish closer connection by means of a railway. 
A look at the map shows that the most direct route of com- 
munication between the greater portion of the Austrian 
monarchy iind Switzerland and the South of France leads 
over the Arlberg, and a line of railway such as that now on 
the point of being opened is the most important link for the 
trade of Austria with the west of Europe. 

When, in 1859, Austria lost Lombardy, she was anxious 
to permanently secure the possession of Venice by the con- 
struction of a direct load — the Brenner Railway. But before 
it was commenced (the Brenner Railway was opened in 1867, 
when Venice had been ceded to Italy), the idea was sug- 
gested of connecting it by additional lines from Innsbruck 
with Switzerland, Southwest Germany, and France. Since 
1864, then, the principal engineers and political economists 
of Austria began to take active interest in the question of a 
railway by way of the Arlberg. For a number of years 
petitions poured into the Reichsrath and upon the govern- 
ment from the communities and chambers of commerce of 
tbe Tyrol and Vorarlberg, asking for the railway; but a 
deaf ear was turned to these appeals, until, in the spring of 
1880, parliament resolved to construct it at the expense of 
the Slate. From 1864 to 1880 a number of pamphlets, 
written both from a commercial and engineering point of 
view, made their appearance; but there is no need to enter 
upon them here. All writers were unanimous fn their 
opinion, however, that the climatic influences and the geo- 
logical conditions of the Arlberg rendered a railway over 
the mountain impossible. The Arlberg Pass is one of the 
most inhospitable and exposed pass-ages of the Alps. The 
winter lasts from seven to eight months, the temperature 
falls as low as 25° Reaumur under zero, and not unfre- 
quently snow falls at one time to a depth of from 8 feet to 
10 feet. Constant storms between the Rhine and Inn val- 
leys lift up the snow in large masses, causing enormous 
drifts and destrnctive avalanches. Large landslips and 
dangerous freshets are also of frequent occurrence. There 
are several projects with a much shorter tunnel, involv- 
ing less expense; but it was found that a railway with a 
short tunnel, situate higher up, was very risky for the 
working of the railway traffic, and the present long tunnel 
was finally decided upon. 

The Arlberg Ruilway runs from Innsbruck to Landeck 
through the Inn valley, from Landeck to St. Anton through 
the R<isanna valley (a branch valley of the Inn valley), from 
St. Anton to Langen through the Arlberg, and from Langen 
to Bludenz through the Kloster valley. From Innsbruck 
to Landeck- Plettneu the railway runs south of the Inn, 
and rises nowhere more than 66 feet above high water of 
the river. With the exception of a short portion the rail- 
way runs from Plettneu to St. Anton along the northern 
bank of the Inn, and rises from 132 feet to 864 feet above 
the bottom of the valley. Prom Langen to Bludenz the 
northern side was chosen, and for about nine miles the rail- 
way is 130 feet above the bottom of the Alfenz valley, the 
highest elevation being 492 feet. The Oetz valley is crossed 
at Roppen by a bridge of 250 feet span, the Putz valley at 
Imst by another of 1S2 feet span, the Inn valley at Landeck 
by a bridge of 198 feet span, and the Putznau valley at Weitz- 
berg by one of 394 feet span. There are besides a number 
of bridges of various spans, all being executed in the best 
manner. The Arlberg Railway consists of two sections — 
the valley railway from Innsbruck to Landeck (45 miles long) 
and the mountain railway from Landeck to Bludenz (89 
miles long), in the middle of the latter being the great tun- 
nel, 10,250 meters (613 miles) long. The first section of the 
railway was commenced in November, 1881, and opened for 
traffic on July 1, 1883. Tl.e mountain section was begun in 
September, 1882, and will be opened for passenger traffic on 
September 15 next, as has been stated. The tunnel has been 
constructing since July 25, 1880, and was finished in the 
middle of last July. 

The boring of the great Arlberg tunnel proceeded very 
rapidly, far more rapidly than that of any other tunnel pre- 
viously constructed. Instead of the estimated daily progress 
of 6 60 meters (21!^ feet), the heading was driven at the 
average rate Of 9 '50 meters (over 81 feet), so that the perfora- 



tion of the tunnel, which took place on November 19, 1883, 
a little over three years after its commencement, is a per- 
formance which has never been equaled. The excellent 
dispositions made, and the engineering skill displayed, 
are the main causes of the rapidity of the work. But it 
must not be forgotten that the experience gained in the con- 
struction of the Mount Cenis and St. Gothard tunnels was 
of the utmost value, and served as a guide. On the eastern 
side of the Arlberg tunnel Ferroux boring machines, driven 
by compressed air, on the west Brandt machines, worked 
by water under a pressure of from 80 to 100 atmospheres, 
were employed. The tunnel has two lines of rails, and is 
walled up along its whole length. In places where great 
pressure showed itself, the walling has been made very thick, 
and headings for carrying off the water have been driven at 
intervals for nearly 60 feet into the sides of the tunnel. From 
St. Anton, where the tunnel entrance is 4,2T2 feel above the 
sea level, the great tunnel rises 2 per 1,000 for 2)^ miles, 
and falls from this point toward Langen (entrance 8,991 feet 
above the sea) 15 per 1,000 for a length of nearly 4 miles. 
The cost of the finished tunnel is 4,200 fr per meter run 
(slightly over £50 per foot run). Besides the great tunnel, 
the Arlberg railway has nine small tunnels, varying in length 
from 214 feet to 696 feet. Their aggregate length is nearly 
one mile. All these tunnels are also completely walled up, 
the average cost being only 850 fr. per meter run. For se- 
curing the railway against freshets, stone and snow ava- 
lanches and landslips, a large number of supportiug walls, 
aqueducts, and roofings tor protection against avalanches 
had to be constructed at great expense. The total cost of 
the Arlberg Railway and tunnel is, in round numbers, 
£3,490,000.— London Morning Post. 
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Dynamite Shells. 

The San Francisco Ohronide gives an account of the recent 
experiments with dynamite shells at Port Lobos. It quotes 
Gen. Kelton as saying of them: 

" The experiments were made under my charge, and with 
the authority of the Chief of Ordnance," said Gen. Kelton. 
" The piece of ordnance used was a condemned 3 inch rifle 
gun, made of wrought iron; the gun was a sound one, save 
that it had become honeycombed by use and exposure to 
weather; it was a good gun for the experiments. I was 
ably assisted by Mr. Quinan, till recently a distinguished 
officer of the 4th U. S. Art., who resigned to undertake the 
hazardous business of improving the methods of manufac- 
ture of high explosives, for which task his scientific attain- 
ments eminently fitted him. Experiments of the kind in 
question need the supervision of an expert in high explosives, 
and Mr. Quinan's knowledge of dynamite came into great 
service — in fact, any one outside of a dynamite maker would 
be uufltted for the work of loading the shells, etc., as he 
would be so appalled by what he had heard of the wholesale 
destruction wrought by dynamite that he would be almost 
certain to blunder at the critical point of the work. Mr. 
Quinan in person loaded the shells, each shell, an elongated 
3 inch rifle projectile, being charged with seven ounces of 
dynamite. The selected place of experiment was Lobos 
Beach, with the ocean on one side and a precipitous cliff on 
the other, the place being selected that no possible danger 
could occur to any one. When the gun was fired, our party 
was over 100 yards from the piece and under protection. 
The gun was placed in position 150 yards in front of a huge 
rock. The first projecting charge was a quarter pound of 
cannon powder. The rock was struck by the shell, the dy- 
namite ignited by percussion, and the shell broken into in- 
numerable fragments, whereas by ordinary powder it would 
only have broken into a few large fragments. The second 
charge was half a pound of cannon powder, and the experi- 
ment was attended with equally good results. It did just 
what was expected; the shell was expelled, and did not ig- 
nite until it struck the rock. The third charge was a pound 
of powder service charge. When the gun was fired the ex- 
plosion of the charge, the bursting of the shell, and the shat- 
tering of the gun appeared to be simultaneous. The gun 
was torn into fragments. One fragment, including the 
breech, and weighing about 200 pounds, was hurled to the 
rear fully 20 feet; the muzzle part hung to the carriage by a 
trunnion, the carriage being only slightly injured; the third 
frsfgment of the gun, weighing several hundred pounds, 
flew high in the air, in a nearly vertical course and over the 
cliff; the immense piece of iron went up a distance of 
fully 90 feet. Then, as a matter of course, our experiments 
for the day ceased." 

The results of the experiments were, in the opinion of 
Gen. Kelton, "exceedingly satisfactory, for they conclusively 
showed that shell loaded with dynamite can be used in war- 
fare. Seven ounces of dynamite rent the gun as a charge of 
100 pounds of powder could not have done. Powder would 
have opened a fissure in tbe iron, thus permitting the gas 
generated by its combustion to escape; but while the com- 
bustion of powder, while rapid, is progressive, the combus- 
tion of dynamite is so instantaneous that the enormous vol 
ume of gas thereby generated seems to want to escape at 
once; this fact was shown by the sudden rending of the 
gun into fragments. 

" If the dynamite shell should strike the side of the vessel 
and explode without penetrating the armor, the destructive 
effect would be greatly in excess of the damage worked by 
the ordinary shell made of gunpowder. But the dynamite 
shell must penetrate to some extent to produce its fall eBect. 
I am satisfied that experiments will show that it can easily be 
managed to give the shell the power to thus penetrate before 



it explodes. The necesflary penetration — about one-half the 
length of the shell-^would be eflfected in the thousandth 
part of a second after it had reached the ship. Then the ex- 
ploding dynamite would instantaneously rend asunder the 
entire side of an ironclad. In defending a fort against a land 
attack, these dynamite shells would be very effective. One 
of these shells exploding in the midst of a body of attacking 
troops would produce as much consternation as a thunder- 
bolt; its explosion would be like unto the explosion of a 
powder magazine in their very midst. No troops in the 
world, however brave, could stand more than a few of such 
shells. So destructive, in fact, would be these shells that 
their introduction in active warfare would vastly diminish 
the duration of wars, if it did not make wars an impossi- 
bility." 

In conclusion. Gen. Kelton expressed satisfaction that the 
experiments had been so successful. While experiments 
had been made by otl(ers, he did not think that any had gone 
so far or succeeded so well; these experiments with dy- 
namite can only be conducted on the most favorable con- 
ditions, and by men who understand the dangers of dyna- 
mite and can take every possible precaution against prema- 
ture explosion. 

Captain Daniel M. Taylor, of the Ordnance Department, 
and an aide-de-camp on General Pope's staff, said: "The ex- 
periments conducted so successfully by Gen. Kelton show 
that a compound many times more destrtictive than gun- 
powder will add to the havoc of the battlefield in future 
wars. One peculiar property of dynamite may somewhat 
interfere with its usefulness as a destroying and rending 
agent, and that is the fact, authenticated by experiments, 
that its destroying power operates vertically and with its 
main effect in a downward direction; in other words, a dy- 
namite-charged shell would not scatter death and destruction 
in every direction, as a gunpowder-charged shell so fre- 
quently does. 

'• Captain James Chester, of the 3d Artillery, has paid great 
attention to the subject of dynamite in its connection with 
the art of war. He maintains that dynamite can be used 
with great success in active warfare if rockets are employed 
to throw the death-bearing material into the ranks of the 
enemy. He holds that dynamite shells can be thrown by 
means of the rocket with fair accuracy and to very long 
ranges. He calls these rocket-propelled shells aerial tor- 
pedoes, in contradistinction to submarine torpedoes, and 
holds that with the submarine torpedo defense In the hands 
of the navy iind the aerial defense in the hands of the army, 
the country would be safe against any attack." 



Haulage by Rods. 

Rziha, the well known tunnel engineer, has recently de- 
.scribed a system of haulage on the east end of the Arlberg 
Tunnel, designed by Ceconi, that is peculiar, and has been 
remarkably successful in meeting the special circumstances 
of the case. From the portal at Langen, 1,214 meters above 
sea level, the tunnel has an up grade of 15 per 1,000 for a 
length of 6,170 meters to a height of 1,310 meters above sea 
level, or a total rise of 92 55 meters; while from the St. 
Anton portal, 1,302 meters above sea level, it has an up 
grade of 2 per 1,000 for a length of 4,100 meters. The high- 
est pomt in the tunnel, therefore, is located more than 2,000 
meters nearer the east end than the west end, and eren if 
both tunnel headings had been driven at the same rate of 
advance, it would be necessary to hoist from the face of the 
east end over a section of 1,200 meters with an ad verse grade 
of 15 per 1,000. This section, however, became much longer, 
owing to the fact that the western heading progressed much 
more slowly than the eastern. This rendered hoisting over 
the section in question a difficult matter, because the use of 
men and horses was out of the question, 200 of the latter 
being ultimately required. 

As the advance heading was driven only single-track 
width, chain or rope haulage would have been difficult, par- 
ticularly because the space in the heading would be much 
contracted by guide rollers and rope or chain. These con- 
siderations led Ceconi to use a wooden rod united ic sec- 
tions, on wheels running on the track, and hauled over the 
section in qu'estion by three Krauss locomotives in the fol- 
lowing manner: The train, consisting of from 70 to 74 cars, 
was made up in the heading, and then the rod train was 
pushed into the heading until its end came into contact with 
the end of the train, and both were coupled together. Then 
the engines drew out rod and train on a side track in the 
level part of the tunnel. Then they were uncoupled, and 
the train of cars was switched on to the train track and 
hauled out of the tunnel by two li)comotives, the wooden 
rod train being left standing on the side track. After dump- 
ing, the car train was pushed back into the tunnel until the 
! steep section was reached, and then was divided into single 
cars, which were run to the face of the heading singly, with 
a man at the laake. The hauling, therefore, required from 
70 to 74 brakemen, and from 10 to 12 men on the rod train. 
The rod train consisted of 21 by 12 centimeter limbers 76 
meters long, mounted on two four-wheeled trucks. In 
October, 1883, the rod train was 1,070 meters long, and it 
will reach a length of 1,200 meters. It weighs 52 kilogrammes 
per running meter, or 55 tons in all. A full train of 75 cars 
weighs about 230 tons, and an empty train, 262 5 meters 
long, 129 tons. There are ten trains in twenty-four hours, 
moving a gross weight of 8,591 tons, an exceptional duty 
under the circumstances. An entire train with rod train has 
over 400 axles, and is 1,400 meters long. The trains are run 
on regular schedule time. 
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£NOIN££BING INVENTIONS. 

A stuffing box has been patented by Messrs. 
William Dingle and William Jenkins, of Lake Maho- 
pac, N. Y. It is made in two parts, with a smooth in- 
ner surface, its bolt-receiving lugs being perforated to 
receive the perforated heads of the gland fastening 
bolts, and bavins: a gland made in two parts with 
smooth outer surface, and overlapping lugs perforated 
to receive the fastening holts, so the gland can be se- 
cured in the stnfflng bos by exterior bolts and nuts, 
and can be readily applied and removed. 



MECHANICAL INVENTIONS. 

A bench stop has been patented by Mr. 
John Adams, of Hancock, N. Y. The casing has a post 
with a lateral stop or arm capable of rotary movement 
and carrying a clamp, with its jaw adapted with said 
stop or arm to effect the clanpiii^ operation, making a 
bench stop adapted for universal use. 

A screw driver has been patented by Mr. 
Willis B. Gilmore, of Minneapolis, Minn. The bit has 
an annular recess to contain a loose spring, with one 
end entering an aperture or connected with a surround- 
ing sleeve fitted upon the bit of the driver, making an 
improved device for holding the screw on the end of 
the bit, with other novel features. 

An apparatus for striking moulds for hand 
rails bas been patented by Mr. Frederick R. Bodley, of 
Denver, Colo. This is a mould striker of novel con- 
struction to produce moulds for rails of any required 
pitch, size, and shape, without requiring special skill 
for lis operation, and so the most difficult mould can 
be struck outon the mould board as easily as simple 
forms. 

A power transmitting pulley bas been pa- 
tented by Mr. John T. La Turno, of Armstrong, Mo. It 
is made in two sections placed loosely on a driving 
shaft, with interior lugs and springs between them, 
one of the pulley sections carrying the pulley rim or 
face, and the other section aclutch device, in combina- 
tion with a clutch splined to the driving shaft, giving a 
gradual strain between driving and transmitting power 
gears in starting. 



A6BICULTTJBAL INVENTIONS. 

A sorghum and corn cutter has been patent- 
ed by Mr. Charles E. Coe, of Leesburg, Kansas. It con- 
sists of a shearing mechanism, wiih means for ad- 
vancing it upon the ground 10 cut the stalks, laying 
them to form a bunch, holding the bunch till it is large 
enough, and dropping it at the will of the operator. 

A baling box has been patented by Mr. 
Oliver Bulkeley, of Dexter, Texa^a. Fixed standards 
reach above the end board, and there are hinged side 
boards, sothe bale cordscan be placed in the box with 
their ends reaching over the upperedges, when the bale 
cloth can be put in, and the cotton or other material to 
be baled packed therein, and the whole tied by the 
cords. It is particularly intended for the cotton field, 
as it only weighs 100 pounds, or it may be of use to 
small fdtmers in baling hay. 



UISCELLANEOUS INVENTIONS. 

An axle skein has been patented by Mr 
Edmund N. Hatcher, of Columbus, O. Combined with 
an axle and its skein, the hood, band, and bolts 
are all formed in one piece, thus strengthening the 
parts at the points usually the weakest. 

A spool holder has been patented by Mr. 
Amos W. Judd, of Chattanooga, Tenn. It consists of 
a spiral spring of small diameter for holding the spool, 
and in a fastener fixed to the ends of the spring and 
capable of being attached to the clothing of the user. 

A pump has been patented by Mr. James 
E. Sinclair, of Waverly, Md. The water cylinder is 
combined with a hood arranged on the outside of the 
casing for collecting escaping gases, whereby they may 
be destroyed to prevent the spreading of noxious va- 
pors. 

A beehive has been patented by Mr. Mar- 
tin Van Ensley, of McMinnville, O. The bottom is 
made double, with passage and ventilating openings, 
and there are other novel features, covering improve- 
ments on a former patented invention of the same in- 
ventor. 

An elevator has been patented by Mr. Chas. 

W. Hays, of Orange, N.J. It is constructed with an 
arm attached to the well door to engage with the carri- 
age when the door is open, and prevent the carriage 
from moving up or down before the door is closed, thus 
locking the carriage in place when the door is open. 

A draught equalizer has been patented by 
Mr, Oliver C. Beck, of Bickreal, Oregon. The inven- 
tion covers a combination of single trees, a double tree, 
and a treble tree, so as to equalize the draught of one 
horse drawing at one end of a tree or cross bar by 
two horses drawing at the other end of the same tree. 

A hydraulic dredge has been patented by 
Mr. John H. Anderson, of Shelby, Neb. It is a sec- 
tional dredging vessel comprising a main boat and sup- 
plementary boats, with dredge tubes for cutting either 
a narrow or wide channel, the invention being an im- 
provement on a former patented invention of the same 
inventor. 

An apparatus for working electric bells has 
been patented by Mr. Wilbur F. Horn, of Carlisle, Pa. 
The bell is rung or other electrical effects produced by 
the immersion of one of the battery plates into the ex- 
citing fluid, by a novel device, one plate being perma- 
nently immersed and the other normally oat of contact 
with the exciting fluid. 



A scraper and elevator has been patented 
by Mr. Titus H. Apple, of Meadville, Pa. Jt is for 
loading snow, earth, sand, 'sawdust, stones, or such 
materials into carta, wagons, or other vehicles, for 
which the parts are novel in detail of combination, and 
the apparatus can be thrown into and out of operation 
very easily and rapidly. 

An electric lock has been patented by Mr. 
Hilborne L. Roosevelt, of New York city. The arma- 
ture of the magnet is combined wiih a swinging plate, 
spring, and bolt, and a trip plate is interposed between 
the armature and swinging plate, with other novel fea- 
tures, the invention being an imjirnvement on a former 
patented invention of the same patentee. 

A machiae for making horseshoes has been 
patented by Messrs. Joseph Rigby and John W. Gor- 
sucb, of Ottawa. Kansas. A former is fixed on an iron 
casting fastened on a block, and around it the shoe 
blank is bent by hand levers, the invention affording 
an improved device for bending straight blanks into 
the form of horseshoes by hand. 

A saw jointer and set has been patented by 
Mr. James K. Bridges, of Woodstock, III. This inven- 
tion covers a simple device to joint the teeth of crown- 
ing saws or straight-, ones, to joint the raking teeth and 
set the teeth of thick or thin saws, and to gauge the set 
of the teeth to ascertain any irregularities of the set 
and enable them to be corrected. 

A windmill has been patented by Mr. Jos- 
hua G. Benster, of Duncan, Neb. This invention 
covers improvements in the construction and arrange- 
mant of the supporting apparatus for the wheel sup- 
porting frame, the frame itself, the wheel, and trans- 
mitting apparatus, and the apparatus for mounting and 
operating the tail vane, all intended to provide a sim- 
ple, substantial, and durable mill. 

A machine for spinning and winding yarn, 

thread, etc., has been patented by Messrs. Oscar Han- 
na and Hiram W. T. Earnshaw, of Dover, Ky. This is 
a device which may be attached direct lo the condenser 
card, to the jack frame, or to the twister frame, when 
used as a doublerand twister, and is particularly adapt- 
ed to the spinning of roving as it comes from the con- 
denser. 

A wagon end gate has been patented by Mr. 
Charles P. Krenson,of Munster, III. The end gate is 
fastened in place in the wagon box by hinged rods and 
levers, the rods being hinged to one side of the box 
and adapted to be engaged with levers pivoted to the 
other side of the box, the leveri being held and locked 
by suitable devices, and the lock bars engaging with 
the hinged rods to hold the gate from working up. 

A copy case has been patented by Mr. My- 
ron A. Sherman, of Grant Fort, 111. It is inade with 
a sheet metal body with the upper parts of its sides 
bent outward, upward, and inward, forming grooves, 
and having a cover with a glass plate in a sheet metal 
frame to slide in said grooves, the cover sliding on and 
off at either end of the case, and so the edges will not 
tear or scratch the copy. 

A device for holding photographic plates 
in developing trays has been patented by Mr. Samuel 
B. Pratt, of Boston, Mass. In combination with a de- 
veloping tray is a sliding plate arranged to hold oue 
end of a photographic plate, and adapted ro be raised 
for lifting one end thereof out of the liquid, sothe 
photographic plates maybe easily held in and removed 
from the liquid without immersing the fingers. 

A hay press has been patented by Mr. Her- 
man L. Whitehead, of Island City, Oregon. There are 
improved contrivances for working two followers from 
opposite directions toward each other in a horizontal 
case by means of a single or double lever arrangement 
with power applied by a windlass by horse power, mak- 
ing a simple device for applying great force in a low 
down case, while the pressed bales may also be lifted 
out by one of the levers. 



N£W BOOKS AND PUBLICATIONS. 

Magneto-Electkic and Dynamo-Electric 
Machines. By Dr. H. Schellen. Trans- 
lated and enlarged by Kathaniel S. Keith. 
Vol. I. D. Van Nostrand, New York. 

The work of Dr. Schellen, who had previously been 
a publicist of considerable mark in several departments 
of physics, was deservedly popular in Germany, and 
had reached its third edition before the close of last 
year. Tatingthis book as a foundation, Mr. Keith 
proceeds to add descriptions of dynamos and allied 
apparatus made and used in this country, the plan of 
the work being designed lo cover everything of practi- 
cal value or special interest experimentally which has 
been done in this field up to the present time, Mr. 
Keith has heretofore written much, and made many 
valuable original investigations on applications of elec- 
tricity to practical ends, so that he comes to this taek 
amply equipped with all the qualifications necessary to 
present the public with a work of standard value in 
the two volumes of which the first is just issued. 

Illttstrazioni della Ferrovia Metropoli- 
TANA E Campi Flegrei, Naples, Italy. 

This is a book of illustrations showing an elaborate 
scheme for the improvement of the city of Naples, to 
which Mr. LamontToung has devoted the last ten years. 
He has" also had the assistance, in this task, of Mr. A. 
Caprani, founder of the Royal Hotel in that city. 
This wonderfully beautiful city of southern Italy seems 
now fairly in the way of having our modern street rail- 
ways, spacious boulevards, etc. 

Steam Boiler Incrustation. By Chailes 
T. Davis. Industrial Publishing Com- 
pany, Washington, D. C. 

This treatise is largely devoted to methods for pre- 
venting corrosion and the forming of scale, determin- 
ing the constituents of water and their efEects on 
boilers, compounds and apparatus for purifying it, ap- 
paratna for feeding chemicals with the water, etc. 
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The Charge for Tmertion under this head is One Dollar 
a line for each insertion ; about eirjf/it words to a line. 
Advertisements must be received at publication office 
aseatly as Thursday morning to appear in next issue. 



All books and everything relating to electricity cheap. 
School of Electricity, N. Y. 

Pays well on small investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges. iSunday-schools, and 
home amusement. 136 page illustrated catalofrue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Wanted.— Information as toformsof American Mag- 
netic Ore Separators which can be used in treating cop- 
per ores associated with large percentages of Iron. Ad- 
dress E. R.. P. 0. 1423, N. Y. City. 

Shipman Steam Engines.— Small power practical en- 
gines burning kerosene. Shipman Engine Co., Boston. 
See page 253. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co.. 44 Washing- 
ton St., Boston; 97 Libertv St., N Y. Send for Catalogue. 

Quinn''s device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted. — Patented articles or machinery to manufac- 
ture and Introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twenly thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co.. Cleveland, O. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Worjis, Buffalo. N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton . N. J. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at econ omi- 
cal cost. The Newark Filtering Co.. Newark, N. J. 

Steam Boilers, Rotary Bleachera, Wrought Iron Turn 

Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Sendfor Monthly Machinery List 

to the George Place Macfiinery Company, 

121 Chambers and 103 Reade Streets, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.HolIy, N. J. 

IE an invention has not been patented in the United 
Statesfor more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
.foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific Amerxcan Patent 
agency, 361 Broadway, New York, 

Guild & Garrison^s Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit Jor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechan ical, or scien- 
tific subject, can have catalogue of contents of the Scr- 
BNTiFic AMiaticAN' SUPPLICMICNT Sent to them free. 
The stjppi.icMBxT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co ..Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
builttoorder. E. E. Garvin & Co., 1 it9 Center St., N. Y. 

Curtis Pressure Regulator and Steam Trap. See p. 222. 

Woodwork'g Mach'y. RoUstoneMach.Co. Adv., p. 222. 

Drop Forgings, Billings & SpencerCo., Hartford, Conn. 

Brass & Copper in sheets, wire & blanks. See ad. p. 232, 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15.000 Gear Wheels, now in use, the superiority of their 
Castings overall others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie& Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 222. 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3. $-J.00. E. & F. N. Spon, 35 Murray St.. N. Y. 

Knurling Tool, self-centering, for lathe use, Pratt & 
Whitney Co., Hartford, Conn. 




HINTS TO CORRESPONDENTS. 

Name and Address must accompany all leUcrs, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers shonld 
give dale of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, eacli must take hie turn. 

Special Information reanests on matters of 
personal rather than general interest, and requests 
for Prompt Ansn^ers by Ijetter, should be 
accompanied with remittance of $1 to S5, according 
to the 811 bjeci., as we cannot be expected to perform 
such service without remuneration, 

ScientlAc American Supplements referred 
to may be had at the office. Price 10 cents each. 

IVIinerals sent for examination should be distinctly 
marked or labeled. 



(1) Reader desires to know which of the fol- 
lowing contains the most nutrimentr— rice,bean8, pea8,or 
oats? A.. Peas contain 98 per cent of nutriment; rice, 
88 per cent; beans, 87 per cent; oatmeal, 74per cent. 



(3) C. E. B. asks: What amount of salicylic 

acid per gallon will prevent tbe fermentation of cider, 
or other liquid of similar nature? A. Add one oz. sali- 
cylic acid to each forty gallons immediately after the 
cider has left the press, and no fermentation will take 
place. 

(3) C. B. S. asks how to make a glue suita- 
ble for gluing sea shells together, one that will set 
quick, and be stiff after set, and yet not crackle or 
break easily. A. Use the following: 

Starch 2 drachms. 

White sugar 1 ounce. 

Gum arable 2 drachms. 

Water q. a. 

Dissolve the gum, add the sugar, and boil until the 
starch is cooked. 

(4) C. S. R. asks: What material will mix 
with anthracite coal ashes, to make a walk that will 
be firm and smooth both in wet and dry weather? A. 
Mix with Portland cement one part, ashes two parts; 
make into a mortar quickly, spread on path and smooth 
with shovel or trowel. 

(5) B. T. S. writes: It is said that about 
one-twentieth of water is air; now if I convert the 
water into steam and then condense it back to water, 
and take that water direct out of a vacuum back into 
the boiler, and use it over and over without its coming 
in contact with the air, what proportion of air will 
there be, if any, still left in that water? A. Practically 
no air; but any fresh water that may be pumped into 
the boiler contains air, which will mix with the steam 
and enter the condenser, 

(6) E. P. M. asks: 1. Is it practicable, by 

any known plan, to manufacture, in glass, frusta of 
hollow cones about four inches high, whose shells 
shall be about a quarter of an inch thick, tapering in 
interior diameters from 4r'B inches to 3^1 inches; the in- 
terior section to be circular to within ^ of an inch, it 
being allowable to strengthen or stiffen the shell by 
exterior flanges as desired? A, Yes, make a model of 
your cone in wood or any other material. Send it to a 
glass house and have cones blown, or if they are to be 
exact have them pressed in a mould, which the glass 
blower can have made to suit your pattern. 2. In the 
conversion of rectilinear reciprocal to rotary motion, 
what per cent of power is lost by the imperfections of 
the ordiuary crank in the varying force exerted at dif- 
ferent points in the circle described by the pin? A. 
The crank value is 0*63 of the direct pressure. 

(7) Upsilon desires to know recipe for acid 
compound that will restore worn or b lunt flies to utility, 
A. Clean the files by brushing them clean of dirt and 
grease as well as any foreign metal sticking in the 
teeth; then dip in a strong alkali for a few minutes to 
remove all traces of grease from the bottom of the 
teeth; rinse in clean water, then dip a solution of 1 part 
nitric acid, 3 parts sulphuric acid, to 7 parts water. 
Time 5 seconds to 5 minutes, according to cut and wear. 
Rinse in warm lime water, dry, and oil slightly. Fin- 
ally brush with powdered charcoal to take off excess 
of oil and give them the peculiar look of new files. 

(8) H. B. asks the process for making coun- 
ter dies for the ordinary seal press and metal used, to 
give the best result, A. Cast the counter die upon the 
face of the die in type metal, and solder it to the brass 
backing piece while in the press in order to get a good 
register, 3. Formula for making ink to print on tin 
with a rubber stamp? A. Use a little varniah rubbed 
up with the ordinary printing inks. 

(9) Brazoria asks if there is any device for 

measuring distance, close or far, without the use of 
rods or chains. How is distance measured ? A. You 
cannot measure a distance without a measure of some 
kind to begin with. Long distances are obtained by 
triangnlation, for which an accurately measured base is 
necessary. See any book on trigonometry. 

(10) G. R. H. writes: Can you explain how 

it is that although water expands in freezing, a piece 
of wet board when frozen is smaller than at any other 
time? That it is so I have proved repeatedly, although 
I have heard the fact disputed. A. The expansion of 
water ceases at the moment of congelation. Ice con- 
tracts by cold more than wood, 

(11) J. N. asks the most extensive place in 
the manufacture of cutlery— Sheflleld, England, or 
Turner's Falls, Mass.? A. Sheffield, England, 

(12) G. A. D. writes: Will you please in- 
form me what kind of shoe blacking that is which 
some private valets use for blacking their masters' 
slioes and where it can be bought? It is said to keep 
the leather soft and give a good polish, A. All 
blacking which gives a good polish on shoes is in its 
nature non-beneflcial to the leather, and many of the 
best polishes contain acids which are injurious. The 
leather, however, may be kept in fairly good condition 
by using the blacking sparingly and occasionallj- spong- 
ing off, when a slight application of neatsfoot oil and 
tallow will help restore the life to the leather. There 
are too many good blackings in the market for us to 
particularize here, but more depends upon^their use and 
the care taken of the leather than in the differences in 
their quality. 

(13) J. F. M., of Ohio.— Tbe signing of 
the patents by the Acting Secretary is lawful, and such 
patents are perfectly valid. This has been so held by 
decision of the United States Court. 

(14) E. L. I. asks: What substance loosens 

printer's ink so that jiewspaper pictures can be trans- 
ferred to other paper? A. The liquid to be used is 
made by dissolving V/^ drachms common yellow soap 
in 1 pint hot water, adding wben nearly cold 3M fi. oz. 
spirit of turpentine, and shaking thoroughly together. 
This fluid is applied liberally to the surface of the 
printed matter with a soft brush or sponge (being 
careful not to smear tbe ink. which soon becomes soft- 
ened), and allow it to soak for a few minutes; then 
well damp tbe plain paper on which the transfer is to 
be made, place it upon the engraving, and subject the 
whole to moderate pressure Tor about one minute. On 
separating them a reversed transfer v^ili be found 
on the paper. This transfer will not be equal to tbe 
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original, as only a part of the printer^e ink is re- 
moved. If the printing be very old, a longer soaking 
and more pressure may be necessaiy. 

(15) C. H. K.— Starr died in 1847, when 
about 25 years old. He was interested in the first pat- 
ent mentioning incandescent carbons. He employed, 
in 1845, carbons heated to a white heat by the passage 
of the electric current, recommending platinum as the 
best metal for the purpose, and the best carbon that 
of gas retorts. He made an electric candelabrum with 
twenty-six lights symbolizing the twenty-six States of 
the Union, which Faraday is said to have greatly ad- 
mired. 

(16) A. B. asks: Which nation stands, sta- 
tistically, as the first in the matter of inventions? A. 
England stands first in respect to the early develop- 
ment and grant of patenls for inventions. The United 
States ranks first in the number of patented inventions. 

(17) H. B. V. asks the earliest date of the 
round piston valve engine. A. The earliest rotary 
valves for steam engines were those of Marquis of 
Worcester, Savery, and Newcomen, about 150 years 
ago. 

(18) E. A. S. asks the best way to remove 
from cloth, paper, or ivory the stains from the purple 
anilinepencils now so often used, and from the aniline 
ink, which has driven out of the market almost every 
other variety. Ifiodthat hypochlorous acid wili lake 
out the greater part of the stain from an ivory paper 
cutter, but traces of the spots still remain. A. We 
would recommend you to try hydrogen peroxide. Its 
use for bleaching ivory is unexcelled. Follow it up 
by treatment with alcohol. A description of its appli- 
cation to ivory is given in Scientific American Sup- 
plement, No. 339. 

(19) F. A. W. asks: How can I make water 
dissolve the largest amount of bicarbonate of soda? 
That is, can I dissolve more to a gallon of water, and 
have it stay in solution, than by simply adding the soda 
to cold water? A. The bicarbonate of soda is soluble 
in 13 parts of cold water, and is decomposed by boiling 
water. Therefore it i 3 most soluble at just about 158'^ 
Fah. (70° (;.), where WGi parts of the theoretical an- 
hydrous salt becomes soluble in 100 parts of water, and 
lb 69 parts of the crystalline salt are soluble in the same 
amount of water„ 

(20) J. C. H. writes: I saw in one of your 
numbers a recipe for a hektograph or copying pad con- 
sisting of 100 parts good or common glue, 25 parts baric 
sulphate or kaolin, and 375 parts water. I took of the 
glue 4 ounces, kaolin 1 ounce, and 15 ounces water. 
When first made it stuck to the paper and peeled up 
with it; after it got harder it did not take up enough 
ink to make a good copy. The ink used was a con- 
centrated solution of Paris violet aniline, as called for 
by the recipe. A. The formula originally given you is 
the one used by the French government, and is for sev- 
eral reasons considered superior to any other. The 
following may prove more satisfactory, and we suggest 
its trial: Take good carpenter^s glue 4 ounces, soften it 
in very cold water by soaking an hour or two, remove 
when entirely soft, then heat four ounces by weight of 
glycerine till vapor arises from it, then add the glue to 
the hot glycerine, and stir till dissolved; then keep the 
vessel in a water bath for several hours till the excess 
of water is evaporated. 

(31) L. M. J. writes: In the process of past- 
ing the photograph on the glass, in doing electograph, 
artograph, and photo painting, is there anything com- 
bined with the starch paste to prevent blisters and 
peeling off the glass when dry? A. We presume you 
use the starch too thick; thin it by adding more hot 
water. It is also essential that the glass should be 
thoroughly cleaned. The paste consists of nothing 
but starch. 

(22) L. R. G. writes: Will you be good 
enough to give sufficient directions for the preparation 
and subsequent treatment of the photographic copying 
papers giving the following results: White lines on 
blue ground, blue lines on white ground, and black 
lines on white ground, on first impression? A. The 
blue process, giving white lines on blue paper, is de- 
scribed on page 62 of the Scientific American for 
July 28, 1883. The reversed blue process is as follows: 
Well sized paper is painted over with a brush with the 
following solution, freshly prepared: 30 volumes of 
gum arable solution (1 to 5), 8 volumes solution of 
citrate of iron and ammonia (1 to 3', and 5 volumes of 
iron perchloride (1 to 3). The mixture appears limpid 
at first, but soon grows thicker. The paper is dried in 
the dark, then exposed for a few minutes under a nega- 
tive.or drawing, and developed with a solution of Ipart 
potassium ferrocyanide in 5 parts of water applied 
with a brush. It is fixed with dilute hydrochloric acid 
1 to 10, washed thoroughly, and dried. For black lines 
on white ground the paper is immersed in the follow- 
ing solution: 25 ounces gum, 3ounces sodium chloride, 
10 ounces iron perchloride, 45° B., 5 ounces iron sul- 
phate, 4 ounces tartaric acid, and 47 ounces water. The 
developing bath is a solution of potassium ferricyanide 
or potassium ferrocyanide, neutral, alkaline, or acid. 
After being exposed, the positive is dipped in this bath, 
and the parts which did not receive the light take a 
dark green color; the other parts do not change. It 
is then washed with water in order to remove the ex- 
cess of the cyanide, and dipped into a bath containing 
acetic, hydrochloric, or sulphuric acid, when all the 
substances which could affect the whiteness of the 
paper are removed. The lines have now an indigo 
black color. Wash in water and dry. 

(23) J. B. asks for a preparation for nickel 
plating without a battery. A, The process is described 
in answer to query No. 38 in Scientuio American for 
May 84, 1884. 2. Also a receipt for making scarlet ink? 
A. Half a drachm of powdered lake and 18 grains of 
powdered gum arable dissolved in 3 ounces ammonia 
water makes one of the finest red or carmine inks. 3. 
A receipt for making ink for stylographic pens? A. 
20 grains f brown shellac are dissolved in a warm so- 
lution of 30 grains of borax in 300 to 400 grains of water 
and filtered hot; to the filtrate is added a solution con- 
taining 7*5 to 10 grains of water. Soluble nigrosine, 0'3 
grain tannin, O'l grain picric, 15 grains ammonia 
wat^r, and 7 grains water. 4. How to make printing 



ink dry quickly. If there is a mixture, and what? A. 
Printing ink is composed essentially of lampblack and 
varnish. A quick drying varnish can be used in the 
preparation of the ink. Borate of manganese and lead 
salts, such as litharge and lead acetate, can be added to 
the varnish to increase its drying qualities. But all 
good inks require time to dry. 

(24) M. B. P. writes: I am troubled a great 

dealwith red ants. Canyon inform me of any receipt 
for destroying them? A. If powdered cloves are scat- 
tered around where the ants are, it will be found very 
effectual in driving them away. The better quality of 
Persian insect powder is excellent. 

(25) W. S. P.^Hammered brass work is a 
very old art revived. It consists of making the sur- 
face of ornamental articles in brass or other metals ap- 
pear aa if indented in concave facets, which is done 
with polished hammers or sets driven with a hammer. 
The thickness of brass to be used depends on size of 
the article and fineness of the work. 

(26) M. H. writes: 1. I have a field glass 
about 2J^ feet long, and have tried to look at the sun 
with it by putting a piece of smoked glass outside over 
the large glass, but could not see the sun at all. How 
shall I proceed? A. Place a piece of paper or white 
card 6 to 8 inches from the eye end of the telescope, and 
properly focusing the image of the sun upon ii; you will 
have the most acceptable view of the sun. If you pass 
the object end through a dark curtain in an open win- 
dow that commands a view of the sun, and darken the 
room, you may make a very saiisFactory view to a 
number of peri^ons at the same time, without in any 
way injuring the eyes. You may make a wire frame 
that will hold the paper screen attached to the tele- 
scope, so that, in moving the telescope to follow the 
sun, the screen will move with it. 9. Is there any other 
kind of faucets that can be used for cider besides the 
wooden ones? A. There is nothing better than maple 
faucets for cider. 

(27) W. A asks a formula for a liquid shoo 
polish that will not injure and crack the leather, but is 
a leather preservative; people complain of the polishes 
as sold as spoiling and cracking the leather. A. Put a 
half pound gum shellac, broken up in small pieces, into 
a quart bottJe or jug, cover it with alcohol, cork it 
tight, and put it on a shelf in a warm place; shake it 
well several times a day, then add a piece of camphor 
as large as a hen's egg, shake it well, and in a few hours 
shake it again and add 1 ounce lampblack. If the 
alcohol is good, it will all be dissolved in two days; then 
shake and use. If the materials are all good, it will 
dry in about five minutes, giving a gloss equal to pat- 
ent leather, and will be removed only by wearing it 
off. This will make perhaps one of the least harmful 
of liquid shoe polishes, which are in general no way 
leather preservatives, except as they afford a coating 
preventing wear. 3. What composes the liquid glue 
that is advertised to mend or cement wood, glass, china» 
and leather, etc? A. Take a wide mouth bottle and 
dissolve in it 8 ounces best glue in half a pint water ^ 
setting it in a vessel of water and heating until dis- 
solved. Then add slowly 2% ounces nitric acid 36° 
Baume, stirring all the while. Effervescence takes place 
under generation of nitrous gas. When all the acid 
has been added, the liquid is allowed to cool. Keep it 
well corked,and it will be ready for use at any moment. 
3. What is the best exterminator for moths, especiallj- 
carpet moths? I have tried black pepper, camphor, 
etc., but it does not kill. Can you give me a good re- 
cipe of one that will kill them? A. The genuine Per- 
sian powder is considered the best preventive for 
moths, but once they have taken possession, their re- 
moval is best effected by beating, etc. 

(28) A. V. R. — A very satisfactory method 
of producing an insoluble glue is effected by adding a 
little potassium bichromate to the glute when it is dis- 
solved for use, and then to expose the glued part to 
the light. The proportion of bichromate will vary with 
circumstances; but for most purposes about one-fiftieth 
of the amount of glue will suffice. By this means even 
hot water has no effect upon the glue, 

(29) J. W. A. writes: Please state the cause 
of small warts appearing through the hair on the scalp, 
also cure for same. A. The warts are probably due to 
some irritation of the scalp produced by causes we 
cannot determine. Dichloracetic acid or anhydrous 
chromic acid will remove these; in using the first men- 
tioned compound, it is best to grease the portion of the 
scalp adjacent to the wart, thereby preventing any per- 
nicious effect on the skin. 

(30) H. E. K. wishes a good recipe for re- 
moving pimples, freckles, and small running sores, 
and also a greasy look from the skin; something that 
will not harm the skin, but will make it soft and white. 
A. Pimples and running sores may be caused by so 
many different things and are of such variety that it 
would be best to consult a physician in regard to them. 
Freckles can be removed by washing with borax, and 
the greasy look of the skin will disappear on washing 
with soap. 

(31) J. H. M. asks: What composition is 

used for tinning knives, and how is it pot on to make it 1 
look smooth, also how to prepare the knives previous ^ 
to tinning? A. Pure block tin is used for tinning ' 
knives and iron spoons. The articles are thoroughly 
cleaned from oil or grease in a hot alkali bath; then if 
fi'ee from scale dip in a solution of muriate of zinc to 
which has been added a small piece of sal ammoniac, 
dry quickly over a hot plate of iron, or furnace, and 
immerse in a bath of melted tin for a few seconds. 
Have the surface of the melted tin kept clean by skim- 
ming and sprinkling with a little powdered resin. 

(32) J. G. O. writes: I get the water for an 
engine from a pond about 12 feet below the boiler, 
and distant 290 feet, with four elbows. I put an in- 
spirator up connected to the feed, and the discharge ' 
pipes are 1J4 inch diameter each, steam pipe % inch, 
but it would not work more than 3 or 3 minutes at 
first. Three engineers gave different opinions as to 
the failure. What shall I do about it? A. There is 
great difficulty in making an injector work reliably on 
as long a suction pipe as you describe. We do not 
think that your connection pipes are at fault, nor the 



water at 80° Fah. too warm. Put a leather seated suc- 
tion or foot valve below the water on end of pipe at 
pond. Have the pipe pitch all the way upward toward 
the injector, so that the air will rise naturally when the 
pipe is filled; place the injector as low as possible, even 
to digging a pit for it. Place a vertical pipe from the 
highest part of the main near the injector, projecting 
above the level of the injector, wiih a cap that can be 
made perfectly tight. Start the injector, and get all of 
the air out of the pipe if possible. If the injector con- 
tinues to work, all right. If not, there is probably air 
in the pipe or a leak, in which case take off the cap of 
the stand pipe and fill with water, closing the valve at 
the injector. If there is a leak in the pipe, it should 
show by the water falling in the stand pipe. You will 
know what to do in this case. 

(83) P. F. asks (1) a receipt for a good fire- 
proof paint for boilers and smoke stack to portable en- 
gines. A. For paint for boiler and smoke stack use 
coal tar and asbestos or a good asbestos paint, 2. A 
preparation for taking the grease off an engine so it 
can be painted again? A. Use strong solution of caustic 
soda to remove old paint and grease. 3. A preparation 
to clean brasses and steel work on an engine? A. For 
cleaning brasses use pulverized pumice stone and kero- 
sene oil, and polish with dry rotten stone on leather. 
For removing rusty spots on ttie finished iron work use 
fine emery paper or emery cloth. 

(34) H. B. B. — Carp culture has met with 
such euccess, and assumed such importance that the 
American Association, Philadelphia, proposes publish- 
ing a monthly in its interest. We consider the fish, 
however, coarse and tasteless and not worthy of culture 
in waters that can be used for a better class of fish. 

(35) L. K. — We do not know the composi- 
tion of the special oils you mention. Paint your shade 
for green with a mixture of chrome yellow and indigo 
blue in oil. We have had one in use several years so 
painted. 

(30) R. S. D. asks: 1. Does the micro- 
phone. Fig. 4, Supplement, No. 163, require an induc- 
tion coil same as the Blake transmitter? A. It may be 
used either wither without an induction coil. 2. Please 
give directions, that is, size and amount of wireneces- 
sary to makesuch an induction coil. Will the ordinary 
annealed Bessemer steel wire answer to make the core 
of? I mean such as is used as binding wire. A. Make 
the spool about three inches long, to contain a core of 
fine, very soft iron wires, the core being about five- 
sixteenths of an inch in diameter; wind upon the spool 
three layers of No. 18 wire; cover this with one thick- 
ness of ordinary writing paper, and wind upon this 
about ten layers of No. 36 copperwire. Bessemersteel 
will not answer well for the core of an induction coil. 
3. Is the call in the telephones in use through the 
country electric or magnetic? If elf^ctric, is the same 
induction coil used as the transmitter uses? A. The 
calls generally used are magneto-electric machines; in- 
duction coils are seldom or never used for calling pur- 
poses. 

<37) A. D. S. asks: Is there any known 
thing that will be a conductor of electricity only wiien 
light strikes it? A. We think selenium willymeet our 
wants, 

(38) H. L. C. writes: In Scientific Ameri- 
can, No. 5, vol. xlviii., are directions for an electrical 
machine. 1. Should the plates be varnished on both 
sides? A. They may be varnished on both sides. 2. 
Should the scales be cemented before or after the var- 
nish is applied, and what cement is the best? A. After- 
ward. The varnish itself will form a very good ce- 
ment. 3. Will white shellac do to varnish with, and 
how many coats? A. One coat of white shellac var- 
nish will answer. 

(39) G. A. H. writes: 1. I am making an 
electric induction machine, of the Von Holtz type, and 
I would like to know if these are good dimensions for 
same, and what size spark can we expect of same, if 
carefully made? The plates are of thinnest French plate 
glass, 14 and 16 inches in diameter. The tinfoil disks 
are two inches in diameter, I am using lead but- 
ton on pame, fastened with shellac varnish; will 
that do? For Leyden jars, I am using two battery jars 
5x7 inches. Are these too large? What should be the 
distance of revolving plate from stationary plate? Is 
three-sixteenths inch agood distance for this size plate? 
A. Lead buttons will not answer as well as buttons of 
brass, because the lead will wear rapidly, and the parti- 
cles of it may become scattered over the glass plates. 
The proportions of your plates are about correct. If 
your macMne is properly made, you may expect to get 
a spark from six to seven inches long. Your jars are 
too large; jars two inches in diameter would be large 
enough. The distance between the stationary and 
movable plate may vary from three-sixteenths to three- 
eighths of an inch. 2. lam also making a Whinhurst 
induction machine, with a pair of 13 inch plates. What 
is the proper size of the tinfoil pieces for 12 inch 
plate? By making the pieces larger, and less numer- 
ous, would that increase size of spark, or would narrow 
and more pieces of tinfoil increase spark? Also will I 
get a larger spark by using Leyilen jars? A. Divide 
your plates into 24 equal spaces, and make your tinfoil 
pieces to fill the alternate spaces, leaving an inch and a 
half at each end of each piece. We do not think it 
would be advantageous to make the pieces larger. Ley- 
den jars will increase the size of the spark. 

(40) C. 0. C. writes: I have made aDaniell'a 

battery, using a bladder instead of a porous cell, and 
tinned copper.as I could get no other kind; but the bat- 
tery is exceedingly weak. Please tell me wherein the 
trouble lies. Where can I can get a porous cell for a 
Daniell's battery? A. The tinned copper will answer 
as well as any for battery, provided you put the cop- 
per side in. We think your battery would work bet- 
ter with a porous cell; but a single cell of Daniell's 
battery is not very strong in any case. You can pro- 
cure porous cells for Daniell's batteryfrom any of our 
dealers in electrical supplies. 

(41) J. M. writes: In filling n barometer 

tube without heat, or without vacuum produced on cis- 
tern, I held the tube perpendicular (open end up), put 
on my cistern, and filled the cistern full; the end of the 



tube was even with the surface of the mercury. Then I 
put pn my leather and cover and turned the tube to its 
proper position, but the tube still remained full to the 
extreme upper end. How can I lower the mercury in 
the tube to correspond to the inches on the dial of 
the barometer? A. You can produce a barome- 
ter in the manner described b^ you, but it will not be 
absolutely perfect, for thesis always a film of air ad- 
hering to the inner surface**g^glass tubes which must 
be expelled by boiling the meiMjT. Your best way to 
graduate your dial would be to ft^Apare your barometer 
with a standard instrument. '^. a^ much mercury is 
required in the cistern to ma^« tfii^ barometer work 
well? A. The cistern of the baromc^^^must contain 
suflScient mercury to supply the tu^^wB«|y,he mercury 
is at its greatest height, and cover t£&lo^®^nd of the 
tube sufficiently to prevent the entl^igce^CL air. 3. 
What is the reason all barometer tubes^^e ^^inches 
long? A. Because that is about the length of a c^umn 
of mercury sustained by ordinary air pressure. 4. ^W^y 
will not any length do, say from 24 inches up to'SB 
inches? A. See answer to No. 3. B. How many de- 
grees Fah. represent the boiling point of water? A, 
312° under ordinary circumstances. 6. How many the 
boiling point of mercury? A. 644°. 7. Where can I 
get barometer tubes, and what is the cost of them? A. 
Address any dealer in glass tubes or chemical appara- 
tus in this city. 8. Tell me simple formula used to find 
the cubic feet in a round spar 24 inches diameter 
in the big end and 18 inches in the small end, 90 feet 
long. A. Find the square root of the product of the 
areas of the two ends; to this add the two areas, and 
multiply this sum by one-third the length. 9. Tell me 
the philosophy of the working of an inspirator. A. 
Consult article on Giffard injector in Supplement, No, 
212; see also articles on injectors in Supplement, Nos. 
42,153, 112, 57, and 356. 

(42) H. F. C. asks whether chickens 
hatched in incubators differ in any way whatever from 
those hatched by the natural process. A. There is no 
difference between chickens hatched in incubators and 
those hatched in the natural way. 

(43) C. M. L. asks how the smallest possi- 
ble electrical battery can be made, or where purchased, 
as there is said to be a battery used in surgical opera- 
tions, which can be fastened to the lapel of the opera- 
tor's coat. A. By using plates of carbon and zinc, and 
employing bichromate solution as the exciting fluid, 
you can make a very small battery which will deliver a 
large current for a short time. 

(44) B. F. P. asks: If a stamp on a steel 
tool has been obliterated by hammering, can it be re- 
newed so as to render it legible? A. If the stamp has 
not been absolutely as well as apparently obliterated, 
it may be made plain enough for identification by 
grinding the place and heating over an open fire suffi- 
cient to color the steel. The stamped portions of the 
steel wHl show a different shade from the other por- 
tions. 

(45) R. asks: Can I learn or be able to 
analyze or assay, for my own pleasure, ores and min- 
erals, through the instruction of some work on the sub- 
ject? Theoretically, I have a fair knowledge of the 
science, but have only a limited idea of the working 
example and apparatus. A. II is possible for one to 
acquire such a knowledge as you desire. Of course, a 
few lessons from one familiar with the subject are very 
desirable,but a satisfactory knowledge can be acquired 
from books. In blowpiping, besides the work you men,- 
tion. Professor H. B. ComwalPs Manual of Blowpij)e 
Analysis ($2.50) and Plattner's Manual of Qualitative 
and Quantitive Analysis of the Blowpipe ($5.(iO), and 
Elderhurst's Blowpipe Analysis and Determinative 
Mineralogy ($2.50) are excellent guides. For assaying, 
Eickett's Notes on Assaying is probably the best book 
to get. 

(46) F. S. asks an easy lest for glucose in 
honey— a qualitative test rather than a quantitative. A. 
The readiest means of detection is as follows: A solu- 
tion of 20 parts of honey in 60 parts of water, when 
mixed with aJcohol, gives a heavy white precipi- 
tate of dextrine if glucose has been added, while na- 
tural honey only becomes milky under the same cir- 
cumstances. Glucose gives a red precipitate with Peh- 
ling^s solution. The United States Dispensatory will 
give you the information necessary for the proper man- 
ipulation of this test. It can also be applied quantita- 
tively as well, 

(47) F. B. B. writes: With a solution of 

perchloride of iron and gallic acid, I get a purple ink. 
How can I wash the writing in to make it jet black? 
A . There is nothing that you can use that will improve 
the color of the ink when once it has been written with. 
We think, however, that as the writing ages it wiU 
darken. 

(48) S. T. G. asks a recipe for mending 
lamp tops. A. Use a cement prepared by boiling 3 parts 
of resin and 1 of caustic soda in 5 of water. This com- 
position forms a soap, which when mixed with half its 
weight of placter of Paris sets firmly in about three- 
quarters of an hour. It is said to be of great adhesive 
power, not permeable by kerosene, a low conductor of 
heat, and but superficially attacked by hot water. 

(49) W. G. F. asks how calcium sulphide is 

used to remove surplus hair from the face without in- 
juring the complexion. A. Apply a light coating of 
the calcium sulphide made into a paste with warm 
water and starch. Sometimes soap lye is used instead 
of water. The paste is spread on paper and applied 
like a plaster. 

(50) H. E. W. asks: 1. If ground connec- 
tions for telephones are attached to lead water pipes, 
will any galvanic action take place, to injure the solder 
on brass connections, etc.? A. We think not. 2 
What can be used to remove the grease, etc., from 
waste pipes from sinks and wash basins, that will not 
injure lead pipes? A. Use a strong solution of caustic 
potash. 

(51) F. S. B. asks: What will clean zinc 
and make it look bright? A. Whiting or refined chalk 

in water; finish dry. 
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INDEX OF INVENTIONS 

For ivblcb Letters Patent of the United 
States ■mere Granted 

October?, 1884, 

AND BACH BBARING THAT DAXK. 

[See note at end of list about copies of these patents.] 



Accumulating battery, N. Basset 806,051 

Air brake attachment for railway carriages, M. H. 

Dickson 30d,140 

Alarm. Se« Electric alarm. 

Alloy for coating metals, 0. B. Manby 306,338 

Alloys containing iron and zinc, manufacture of, 

G. A. Dick 306,227 

Alloys, miinufacture of, G. A. Dick 806.228 

Alloys, manufacture of metallic, G. A. Dick 306.229 

Artist's canvas stretcher, Thayer & Chandler 306,117 

Automatic sprinkler, F. H. Prentiss 306,352 

Axle, carrlaae, B. Blount 306,214 

Aile lubriciitor, H. Keller 306,259 

Axle skein, E. N. Hatcl;er 306,250 

Bag holder, V. H. Tdung 306.319 

Barrel, odorless tight. L. J. Waters 306.369 

Barrel trussing machine, T. Murphy 806,173 

Battery. See Accumulating battery. 

Battery in normally closed circuits, diminishing 

the consumption of. C. Cummings 306,225 

Bearing, Meagher & Tower 306,088 

Bedstead fastening, J. A. Stewart 506.362 

Beehive, M. Van Ensley 306,122 

Beehive, J. W. Smith 306,357 

Belt tightener, S. Ksyzkl 306.262 

Belting, machinery, R. P. M. Chase 306,131 

Bench clamp, J. fiiroh 806,052 

Bench stop, J. Adams 306,203 

Bicycle lantern holder, 0. U. Richardson 806,284 

Bicycle steerine bar. A, G. Powell 806.280 

Bicycle support. E.Redmond 306,177 

Blackboard and easel, G. BIsey 806,069 

Block. See Paving block. 
Boat. See Ferry boat. 

Bolt threading machine. Bruderer & Burdlct 

Book support and arm rest, C. L.^Crear 

Boots and shoes, making, D. Sherwood 

Bottle stopper, R. M. Williamson 

Bottle stopper, A. H. Wirz 

Bow, W. H. Fox 

Box. See Change box. Paper box. StufiQng box. 
Brake. See Car brake. 

Brick, J. Darrigan 

Brlok kiln, S. W. Dunderhill 

Broiler, reversible wire, R. F. Crosse 

Broom corn stripper, R. R. Truesdell 

Uuckle, E. A. Daniel 

Buckle, W. T. Schenck 

Buggy shifting rail, H. B. Crandall 

Burner. See Vapor burner. 

Button, G. W. Prentice 

Button and fastener, G. W. Prentice .. 

Button, cuff, J. B. Williams 

Button fastener, F. A. Irmith, Jr 

Button fasteners, metallic stock for, G. W. Pren- 
tice 

Cake machine. H. S. Dosh 

Calipers, 0. w. Wessman 

Can for ashes, garbage, etc.. T. W. McKeever. . . . 

Capsule machine. J. Krehbiel 

Car brake, S. S. Erret 

Car coupling. J. Darling 

Car coupling, R. H. Dowling 

Car coupling. A. Story 

Car platforms, safety gate for, E. L, Tevis 

Car replacer, J. W. Yothers 

Car seat, A. P.Johnson 

Car starter, W. C. Trussell 806,120, 

Car wheel, J. Ferguson 

Carwhee's. device for constructing metal, W. H. 

Paige 

Case. See Copy case. Hat and accouterment 

case. 

Cash and parcel transmitter. W. S. Reed 

Caster, A. Rein 

Centrifugal reel, L. li. Flechter 

Change box, street car driver's, J. G. II olden 

Cheese hoop. Loomis & Llauenstein 

Churn, J, W. C;ark 

Circuit changer, multiple, E. T. Gilliland 

rlamp. See Bench clamp. 
Clasp. See Garment clasp. 

Clay mill, J. L. Durrough - 

Cleaner. See Grain cleaner. 

Clothes drier, J. A. Carpenter 

Clutch, friction, J. C. BiPvney .• 

Cocoanuts, removing the shells from, H. A. Gray 

Cock, gas, A. E. Morgan 

Compasses, beam. E. Patch 

Copy case, M. A. Sherman 

Cornice, adj usta ble curtain, H. Grundler 

Cotton compressor, C. C. Campbell 

Cotton gin , F. II. Richards 806.104 to 

Coupling. See Car coupling. Thill coupling. 
Covers to vessels, tool for applying fastenings to 

secure, W. Damerel 

Cream of tartar, apparatus for the manf acture of, 

A. Goldman 

Cross tic and fastening of the rails thereto, B. 

W. De Courcy 

Cultivator. D. Crane 

Cultivator and hoe, combined. A. G. Christman . . 

Cultivator tooth, H. Keller 

Cultivators, carriage for straddle row, H. H. 

Canaday 

Cutter. See Sorghum and corn cutter. 

Damper, stovepipe, O. L. Wilkins 

Dentist's flle holder, J. Z. Walling 

Derrick, portable, D. Crane 

Display frame, Jointed, S. B. Higley 

Domes, running gear for revolving, Warner & 

Swasey 

Door check, pneumatic. S. Porter 306,349 to 

Door hanger, E. N. Hutchins 

Draught equalizer. O. C. Beck 

Di-edge, hydraulic, J. H. Anderson 

Drier. See Clothes drier. 
Dilll. See Grain drill. 

Drying apparatus, R. S. Jennings 

Ear drops, wire for, T. W. Feeley 

Electric alarm call bell system for hotels, etc., W. 

T. Kellogg 

Electric bells, etc., apparatus for working, ^v. f. 

Horn 

Electric lock, H. "L. Roosevelt 

Elevated way, J. S. Griffith 

Elevator. C. W. Hays 

mevator doors, device for opeiuUDR, C, W, Bald- 
win 



306,317 
306,'224 
806,182 
306,302 
306.307 
306,234 



306,137 
306,195 
306 063 
806,193 
306,064 
306.111 
.806,061 

806,101 
306,103 
806,199 
306,116 

306.102 
306,141 
806.123 
306,095 
306,163 
806,142 
306,065 
306,326 
306,363 
306,364 
806,373 
306,158 
306,121 
806,070 



306,174 



306,353 
306,282 
806,329 
306,252 
306,087 
806,2-20 
306,241 



806,068 

306,319 
803,127 
306,148 
306,344 
806,278 
306,290 
306,244 
306.1.30 
309.108 



806,242 

306,139 
306 133 
306.219 
306,159 

306,217 



306.301 
806 298 
306,184 
806,335 

806.197 
803,351 
306,079 
306,211 
806,206 



306.080 
306.143 

306,084 

306,256 
806.179 
806 074 
306,156 

90&,04» 



Elevator safety attachment, Berchtold & Lauffer 806,126 

End gate, wagon. C. P. Krenson 806.261 

Engine. See Gas engine. Hot air engine. Loco- 
motive steam engine. 

Eyeglasses, F. A. Schorr 806.287 

Fabrics, machine for cleaning, J. H. Lehman 306,269 

Fats and fatty oils, purifying and bleaching, J. 

Davis 306324 

Faucet, compound, F. W. Moseley 306,168 to 806,171 

Feed water heater, F Snedeker et a! 806,358 

Feed water heater and purifier, M. W, Hazelton.. 306.155 

Feed water regulator, J. A. Creelman 306,062 

Ferry boat, Puckett & Pyles 306,175 

Fibers from fiber bearing plants, machine for ob- 
taining, G. Sanford 306,180 

Fifth wheel, H, B. Taryan 806,371 

File holder, E. W. Woodruff 806,308 

Firearm sight, W. Plettner 306.099 

Fire escape. W. A. Fries 806,285 

i^ire escape, J. Haege 306,149 

Fire escape, K. Buhner 806,078 

Fire extinguisher, automatic, J. R. Brown 806.316 

Fire extinguishers, alarm apparatus for auto- 
matic, C. C. Worthington 806,201, 806,202 

Fire extinguishers, hand grenade for, U. D. 

Harden 306,154 

Fishing reel, J. Kopf 806,162 

Filer for speeders, H. S. Josselyn 306,837 

Flour bolt, I. Shaneman 306,889 

Fork. See Hayfork. 

Frame. See Display frame. Qeddle frame. 

Fruit press. M. L. Mathews 806,166 

Fur clipping machine, Simonson & Schott 306,185 

Furnace. See Regenerating furnace. 
Furnace for heating blanks for car wheels, J. Fer- 
guson 306.071 

Garden implement, Churchill & Benson 806,058 

Garment clasn. R. G. Collins 306,069 

Gas and air, apparatus for mixing, J. P. Wilson... 306,306 
Gas apparatus, hydraulic main for, A. E. Board- 
man 806,053 

Gas burner, electric igniting, A. L. Bogart 806,128 

Gas engine, G. M. Hopkins 306,254 

Gas engine gas regulating valve, C. G. Beechey... 306.314 
Gas engines, electrical igniting device for, S. 

Marcus 806.339 

Gas machine, Gardner & Grewar 806,331 

Gate. See End gale. Railway gate. Sliding 

gate. Water gate. 
Generator. See Hot air generator. 

Glove fastening, W.J. Walden 806,196 

Governor, steam engine, J. Mead 306,167 

Grain and hay loader, J. C. Harker 306,160 

Grain binder. C. P. Shufelt 806.184 

Grain cleaner and separator, J. H. Knickerbocker 806,160 

Grain drill, S. B. Hart 306,158 

Grapple, J. S. Durning 806,067 

Grate. Are, E. Card 306.218 

Gridiron, N. J. Langley 806,164 

Gun for bomb lances, E. Pierce 306,098 

Gun, magazine, W. R. Finch 806,144 

Hammock and swinging chair, convertible, E. S. 

Amrock 806,046 

Hand rails, apparatus for striking moulds for, F. 

R. Bodley 806,215 

Hanger. See Door hanger. Shade hanger. 

Harvester. J. C. Harker 806151 

Harvester binder knotter. J. I. Eavenson 303,232 

Harvester lifting device, W. F. Cochrane 306,321 

Hat and accouterment case, J. H. Forshay 306.(K3 

Hat bodies, apparatus forfeiting. Seal & Handra- 

han 306,181 

Hats, process of and apparatus for manufactur- 
ing felt, E. Tweedy 306,194 

Hay fork, J. Ney 306,095 

Ilay press, H. L. Whitehead 306,300 

Heater. See Feed water heater. Steam heater. 

lleddleframe, J. L. Lalrdieson 806,264 

Holdback, vehicle. H. H. Baker 806.M8 

Holder. See Bag holder. Dentist's flle holder. 

File holder. Spool holder. 
Hook. See Snap hook. Wardrobe hook. 
Hoop. See Cheese hoop. 
Horseshoes, machine for making, Rigby & 

Gorsuch 306,285 

Hose, fire and steam. VV. a. Fries 806,236 

Hot air engine, S. Wilcox (r) 10.529 

Hot air generator for fireplaces, J. H. Roberts 806,178 

Hub, vehicle, K. H. Elliott £06,327 

Hydrant valve. S. W. Lewis 306,086 

Hydrocarbon vapor generator, A. I. Ambler 306,311 

Index. M. B. Smyth 306,291 

Indexing books, A. A . Butler 806,318 

Indicator. See Water column indicator. 

Insulators, press for moulding glass, L. B. Gray. . 306,146 

Insulators, press for moulding glass. Gray & 

Ham 306,147 

Iron breaker, pig, J. A. Barnes 806.124 

Iron, machine for blooming, J. J. Johnston 806,157 

Jack. See Lifting jack. 

Joint. See Railway rail joint. Saw joint. 

Journalbearing. W. A. Hardy 306,219 

Kiln. See Brick kiln. 

Lamp, electric arc, Thomson & Rice 306,118, 306,119 

Lantern, F. Meyrose 806,343 

Lathe tools, cutting blade for, M. C. Johnson 306,257 

Leather, etc., treatment of, T. Gare 806,338 

Leggin, waterproof. T. Hawley 306.077 

Lever press, A. Scheffel ,806,112 

Lifting jack, H. G. Lane 306,265 

Lifting jack, T. Maxon 306,340, 306,341 

Lock. See Electrical lock. 

Locomotive, J. Douglas 306,231 

Locomotive steam engine, G. H. Crosby 806,136 

Loom harness, J. Sladdin 806.115 

Loom harness, machine for making, J. Sladdin . . . 306,114 

Loom, narrow ware, Tiilou & Clapp 306,190 

Loom picking mechanism, Knowlton & Meyer... 306.260 

Loom temple. J. E. Wlndle 306,200 

Loop for hanging garments, W. E. Harris 306,248 

Lubricator. See Axle lubricator. 

Metal, method of and device for cutting barbs on 

strips of, II. L. Arnold 306,813 

Metals fromtheirores, apparatus for separating, 

A. H. Bliss 306,218 

Mill. See Clay mill. 

Nutlock, J. T. LaDu 306,085 

Ore pulverizer, D. V. Goodson 806.145 

Ores and metals, machine for separating and con- 
centrating, M. Lane 306.266 

Oven shelf, L. L. Culver 306,323 

Packing, metallic. Tennant & Hattersley 306,293 

Paddle wheel for steamboats, etc., R. P. Farris... 306,828 

Paint compound for roofs, etc., E. Clark 306.820 

Paper box, I. W. Hollett 806,'263 

Paper box, E. B. .Munson 306.172 

Paper box, M. F. Wilson 306,304 

Paving block, W. B. Hayden 806,251 

I'hotographic plates in developing trays, device 

for holding, s. B. Pratt 306,281 

Pick, L, Gallaher 306,380 

Ftiuier pressure toll, W. H. Doane 906,a2S 



306,'274 
806,267 
306,275 
306,152 
306,118 
306,867 
806,060 
806,815 
806,222 
806,076 
806,100 
806,090 
806,189 

806,245 
306,089 



806,188 

306,365 
306,831 
306,286 
806,216 
806,312 
806.186 
306,221 
806,207 
806,287 
806,096 

806,132 
306.292 
306,161 
306.083 



Planter, corn. T. C. Young 306,309 

Plow.C.A. Schulz 306,864 

Plow, sulky, Meagher & Tower 806.»12 

Postal cabinet, L. C. Gray 306,243 

Pot. See Tea or coffee pot. 

Power. See Sewing machine hand power. 

Press. See Fruit press. Hay press. Lever 

press. 

Pulley or gear, clutch, J. T. Meats 

Pulley, power transmitting, J. T. LaTumo 

Pulverizer, W. Moller , 

Pump, G. P. Harding 

Pump, J. E. Sinclair 

Pump, C. Verniaud 

Pump, compression, T. Cook 

Railway, electric, E. M. Bentley 

Railway gate. O. H. P. Cornell .' 

Railway rail joint, P. Harsh 

Railway switch, automatic street, L. C. Powers... 

Railway tie. R. Moffly 

Reamer, T. H. Thompson 

Reef. See Centrifugal reel. Fishing reel. 

Refrigerator door. J. Hammerl 

Regenerating furnace, W. F. Modes — 

Regulator. See feed water regulator. Spring 

motor regulator. 

Revolvers, charger for loading, J. H. Munch 

Rice, etc., machine for cleaning and scouring, D. 

Ij. Shoemaker 

Roller mills, automatic feeding device for, M. 

B. Titlow 

Sash fastener, H. L. Heaton 

Sash fastener, Sawtelle & Williams 

Saw jointer and set, J. K. Bridges 

Sawmill set works, W. H. Appleman 

Sawing machine, circular, E. C. Smiths 

Sawing machine table, band. H. J. Cordesman 

Scraper and elevator, T. H. Apple 

Screwdriver, w. B. Gilmore 

Screwdriver, C. H. Olson 

Screw threads, machine for rolling, Clark & Har- 
vey 

Seed, machine for treating cotton, T. 'i'aylor 

Seeding machine. J. L. Knight 

Sewing machine, D. L. Keeler 

Sewing machine, electric. Shaffer & Poalk 

Sewing machine hand power. E. Wright 

Sewing machine shuttle carrier, J. S. Crocker 

Shade hanger, I. M. Fink 

Sheep dip, H. B. Marshall 

Shelf and mirror support, hanging, G. H. Crain. . . 
Ships and transferring curves, apparatus for 

moulding the frames of, Johnson & McDon- 
nell 

Shirt, A. R. Perkins 

Shoe, A. K. Alrick 

Sign and blackboard, E. H. Gorham 

Skate, roller, J. A. Dodge 

Sliding gate, G. W. E. Hart 

Snap hook, J. W.Wheeler 

Soda water apparatus, water jet attachment for, 

Brown& Shepherd 

Sorghum and corn cutter. C. E. Coe 

Spark arrester. Huls & Chism 

Spinning and winding yarn, thread, etc., machine 

for. Hanna& Earnshaw 

Spinning frame yarn guide and guard. A, Pet- 

tengill 

Spool holder, A. W. Judd 

Spooling machine. W. P. Uhllnger — 

Spooling machine bobbin holder, B. Saunders 

Spring motor regulator, T. M. OITutt 

Steam heater, Lewis & Ascher 

Stopper. See Bottle stopper. 

Stove burner, gas, I. P. Keams 

Stovepipe holder, M. V. Garver 

Stuffing box. Dingle & Jenkins 

Submarine work, rotary plow for, A. W. Von 

Schmidt 

Sugar filter bags, method of and apparatus for 

sheathing, J. H. Webster 

Suspender end, C. C. Shelby 

Tea kettles, swing frame for, E. B. Manning 

Tea or coffee pot, E. B. Manning 

Telegraph line, underground, H. A. Chase 

Telegraph, printing, C. 6. Burke 306,055, 

Telegraph, printing, H. Van Hoevenbergh 

Telegraph relay, printing, J. E. Smith 

'telephone, C. E. Allen 

Telephone and telegraph purposes, conductor for, 

W. Jamieson 

Telephone circuit, E. T. Gilliland 

Telephone circuit and apparatus, E. T. Gilliland.. 
Telephone lines, central office Instrument for, J. 

P. Stabler 

Telephone support, T. N. Vail 

Telephone switch, S. H. Bartlett 

Telephone system, metallic circuit, B. T. Gailli- 

land 

Telephones, individual call instrument for, J . P. 

Stabler 

Thill coupling, R. B. Ayres 

Thill coupling, A. B. Perine 

Thill coupling, E. Yeiser 

Tie. See Cross tie. 

Tobacco holster, R. B. McCormick 

Tool head eye, H. H. Trenor 806,191, 

Trace adjuster, F. Lohr 

Type distributing machinery, D. Reynolds 

Type writing machine, J. A. Ambler 

Type writing machine. C. E. Tilton 

Valve and chest, piston, D. P.Davis 

Valve operating device, Otis & Schmidt 

Valve, safety, Ashton & Gould 

Valve, trap, J. J. Lawler 

Vapor burner for lighting purposes, H. S. Belden. 

Vehicle top prop, K. K. Parker 

Vehicle, two-wheeled, S. P. Southard 

Ventilating marine vessels. J. M.J. Barton 

Wagon bed, W. T, Schenck 

Wagon, lumber, R. M. Williamson 

Wardrobe hook. C. H. Thurston 

Washing machine, Allen A Kibbe 

Washing machine, cylinder, N. Small 

Water closet. O. J. McGann 

Water closet cistern attachment, J. Foley 

Water column indicator, Bort & Allen 

Water gates for mills, canals, etc., J. S. 

Redline 

Weavers' harness, machine for making, J. S. 

winsor 

Well cleaner, F. T. Neitsch 

Wheel. See Car wheel. Fifth wheel. Paddle 

wheel. 

Willow stripping machine, W. Barry 

Windmill, J . G. Benster 

Window raising and lowering device, H. W. 

Strong 

Wire coils from annealing pots, apparatus for 

withdrawing, P.Laffey 

Wool. remoTiDg vegetable fiber from. B. Paraf- 

JaTBl 



DESIGNS. 

! Badge. E. S. strait 15,449 

Cage or dish, S. Ayres 15.429 

Carpet, J. L. Folsom 15,430 

Carpet, J. B. George 15.434 

Carpet, H. Hunt 16,435 to 15440 

Carpet, W.L.Jabobs 15,441 to 16,447 

Carpet, E. G. Sauer 15,450, 15,451 

Dial, J. Scott 15,448 

Organ case, L. K. Puller 15,431 to 15,433 

TRADE MARKS. 

Bitters. L. E. L. Arp 11,644 

Bluing in leaves, packages of laundry, Troy Laun- 
dry Machinery Company 11,560 

Cigarette paper, J. Schnabl & Co 11,558 

Cigars, I. Rattray & Co 11,557 

Cigars and cigarettes, J. McGovern 11.555 

Cigars, Havana, Grommes & Ullrich 11.560 

Dentifrice, J. H Hamilton 11,651 

Dyestuffs used chiefly for wools, H. D. Dupee 11,549 

Hog and fowl cholera speciflc, J. T. W allace 11,561 

Liniment, Cook & Brashear 11,548 

Medical and surgical appliances, certain, A. A. 

McLean 11,556 

Medicine, hog, S. A.Clark 11,647 

Remedy for cancers, tumors, and all humors. E. 

E. Burnside 11,545 

Remedy for diseases of horses' limbs, G. R. Chap- 
man 11.546 

Remedy for nasal catarrh, Stumpff & Co 11 ,559 

Sinks, butlers', A. W. Allen 11,643 

Tobacco, cigars, and cigarettes, cut chewing and 

smoking, American Eagle Tobacco Company. . 11,542 
Tobacco, snuff, cigars, and cigarettes, smoking 

and chewing, Marburg Brothers 11,554 

Toilet powder, J. T, J. Lubin 11.653 

Wines, sparkling, L. Ackerman-Laurance 11,552 



806,870 
806,135 
306,233 
806,373 
306,223 



306,081 
306,279 
306,205 
306.075 
306.066 
306,247 
306,196 

806.054 
306,322 



306,246 

806,348 
306,258 
806,366 
306,109 
306,345 
806,270 

806,082 



306,299 
806,355 
309,271 
806,272 
806,057 
806,056 
306,297 
306,187 
306,044 

306.256 
806,289 
306,238 

306.360 
806.296 
306,060 

306,240 

306,361 
306,047 
806,347 
806,372 

306.001 
806,192 
306,165 
.'»6,288 
306,046 
806,295 
306,138 
306.097 
306 ,'208 



306.125 
306,277 
306.359 
306,209 
306,110 
306,303 
806,-294 
306,204 
306,356 
306,092 
306,072 
806,129 

806,176 

306.306 
306,094 



806,210 
806,212 

306,188 

306,263 

906,346 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway. New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speclflcations, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the f orse 
going list, at a cost of *10 each. For full instruction- 
address Munn & Co.. 361 Broadway, New York. Other 
foreign patents may also be obtained. 



^di'frtismmts. 



Inside Page, eacli insertion - - - 73 cents a line. 
Hack l'as:e. eiicli tiiHci'linii • - •• Sl.OU a line. 

(About eight words to a line.l 
Engravings may head advertisements at the same rate 
per tine, by m£asttrement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to apoear in next issue 



GET THE BEST AND CHEAPEST. 




Jfl.TAVkCp. 

CINCINNATI. 0. 
SOIE AG!NT? UUITID STATFS 

eb C30„ 

(Cincinnati, Ohio, V. S. A.) 
Exclusive Agents and Importers for the United States, 
of the 

PEIMN BAND SAW BLADES, 

Warranted Ruperiort onll others 1 n quality, finisb* 
uniloriiiity of tcinpei** and ffpnerni dui'abillty. 
One Perin Saw outwears three ordinary saws. 



WATCHMAN'S IMPROVED 

TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT. 

Patented 1875, 1876, 
1877. 18S0, 1881, 188-i. 
This Instrument 
Is supplied with 13 
keys. Invaluable 
for aU concerns 
employing watch- 
men. It contains 
all modern im- 
provements, and 
18 far superior at 
the old style. 1882 
— At the I^ational 
Exposition for 
Railway Applian- 
ces at Chicago. The only Medal for the most complete 
and Perfect Instrument. F. O. Box 2875. 

Send for circulars to 
E. liUHAUPiEK, »^13 Broadway, New York. 
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AT 21^ CTS. PER POUND, 
TO CLOSE OUT STOCK ON HAND. 

SEND FOR PRINTED LIST OF DIMENSIONS. 

THE JOHN T. NOYE MFG. CO., BUIFILO, N. Y. 



DR. KARL WEDL, PROFESSOR OF 
Histology in the University of Vienna.— Biographical 
sketch, accompanied with portrait. Contained in Sc'l- 
KNTiPic Ami EirAN Supplement, No. 486. Price 10 
cents. To be had at thlsofflee and from all newsdealers. 

ROOFING 

For bnlldlnfEB of every description. Durable, light, 
easily applied, and inezpenslve. Send for sample. 
N.T COAi>TABCHSiucAZ.Cu..lOWarren8t.,Isew York 



) 1884 SCIENTIFIC AMERICAN, INC. 



October 25, 1884.] 



^mniitU %mtxum. 



269 



Lowthian Bell's New Book. 

PRINCIPL.ES OF THE 

MANUFACTURE OP IRON AND STEEL, 

With some notes on the 

Economic Conditions of their Pro- 
duction. 

Thick Svo, Oloth, 744 pages, and many plates. S6.00. 

D. TAN NOSTRAND, Publisher, 

eS MURRAY AND at WAKREN 8T8., NEW YORK. 
* Copies forwarded free on receipt of price. 



A^DULTERATIOK OF DRUGS IN AMERI- 

ea.— By Frederick Stearns. A paper giving an account of 
all the recently noticed adulterations of drugs, along 
with the methods employed for detecting the same. 
OontaiDed in Scikntipio American Supplement, 
No. 330. Price 10 cents. To be had at this office and 
from all newsdealers. 



■ fAVVVa COURTSHIP and MABBIAGE. 

■ II II ^^ Wonderful secrets, revelations and 
I II ■■ ^n discoveries for married or single. 
WtMwm H ■■securing healthjwealthandhappineSB 
to all. This nanusome book of iflo pages,mailedioronly 
10 cents by the Union PubliablTKr Ck>.« Kewark, K. J. 



Revolvers. 
Rifles, 




To Electro -Platers. 

THEVICTQRDYNAMO PLATING MACHINES 

Three sizes, $30, $60, and $90. Also Batteries and materi- 
al for Gold, Silver, and Nickel riating. 

THOMAS HALL, 19 BromfieldSt., Boston, Mass. 
Send for illustrated Catalogue. 

7 Reversible Collars & Cnffs. 

Rubens, Angelo, Raphael. 
New standing style . luuri I to 

[ Several webs of Fine 

I Muslin, starched tonether 

form the Fabric Polish- 

I ed both sides, liinenecol- 

I las and cuffs ha ve no 

I wrong side. Ten for 25 

cts. at stores, or by mail, to try. Two Oold Medals 

awarded at M.C. M. A. Fair, Boston, 1881. Collar and 

Sair cuffs, any size, postpaid, for S I X cts. Circulars free. 
tevei'dible Collar Co., Factory, Cambridge, Mass. 



"LINENE' 





RUBBER BACK SQUARE PACKING. 



BEST IN THB WORIiD. 

For Packing the Piston Rods and Valve Stems oT Steam Engines and Pumps. 

B represents that part of the packing whioL. wken in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part li against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from ^ to 2 inches square. 

NEW YORK BELTING 

John H. Cheeter, Treas. NOSi 

John D. Cheevee, Dep'y Treas. 



& PACKING CO., 



13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. 

Branches i 308 Chestnut St., Philadelphia, Pa. 164 Madison St., Ubicago, 111. 
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ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOB 

nwellings & Conntry Seats 

Simplest ! Cheapest ! Eco- 
nomical ! Absolutely Safe ! 

Delamater Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Cortlnndt Street. 
* New York, U. S. A., 

And 40 Dearborn !«t., 
Chicaeo, 111. 



THE NORTHERN PACIFIC RAILROAD. 

—An interesting paper, settinR farth the great advan- 
tages that are to accrue to the nation from the comple- 
tion of this new road, and pointlnKOUt the features that 
distinguish it from the two lines that have preced ed it. 
Contained in HciENTiFic Ami'IRICan' Sitpi'LEMExt. No. 
4 1 ti. Price 10 cents. To be had at this oCQce and from 
all newsdealers. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb , 
$300; planing 24 in. wide, 6 in. thick, wei&it 2.eO0 ]b., 
S350. Beading, Arbor, and Head, extra,|20. irash, Door, 
and lilind Machinery a specialty. Correspondenre so- 
licited. Rowley & Hermance. Williamspot, Pa. 



FARLEY'S REFERENCE-DIRECTORY OF THE 

MACHIXISTS 

IROJV, STEEL, AND ME lAL WORKING TRADES 

OF THE UNITED STATES. 
A. C. FARLEY & CO., Publishers, Philadelphia. 

$■ ■fn db'Jft perday at home. Samples worth $5 free. 
O tU (JJ'^VXddressSTixsON &Co..Portland,Maine. 

For Sale or Ijease. Handle Factory, ;S0 H. P. Engine 
and iioiler, 1 acre land opposite depot, 2 artesian wells, 
2 lathes, Dry House, e to ; town has 2 railroads ; good faci- 
lities for material; adapted for any kind woodworking. 
IjOck Box 6* Ciiarlei^town, W. Va. 



& WHISKT HABITS 

cured with Double 
Chloride of Gold. Wo 
challenge investiga- 
tion. 10,00 Cures. 
Books free. The 

Leslie E.KeeleyCO. 
dwight, ill. 



VARIPflPPI r P«'nleiit Btire cure. Bo<* (tee 
WrtniUUuE.U& Clviale Ageucy, leOFultou St.,N. T* 







ONLY $i.00 BY MAIL, POSTPAID. 





KNOW THYSELF. 

A Great Medical Work on Manhood. 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man and the untold miseries flesh is 
heir to. A book for every man, young, middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, each one of which is invaluable— so 
found by the author, whose experience for 23 years, is 
such as prohably never before fell to the lot of any 
physician. Three hundred pages, bound in beautiful 
French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $li)0 by mail, postpnid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
oflBcers of which he refers. 

Address the Peabody M edical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that have baCBed 
the skin of all otherphysicians ^.specialty. Such treat- 
ed successfully without aninstanceof failure Consulta- 
tion from 9 A. M. to 6 P. M. Sundays from U A. M. to 
1 P. M. Besui'e of the No. 4. 



PATENTS. 

j\lESSRS. MUNN & CO.. in connection with the pub- 
Iication of the Scientific American, continue to ex- 
amine Improvements, and to act aa 8olicitor& of Patents 
for Inventors. 

In this line of business tliey have had thirty-eight 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
tlie prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to tlie preparation of Caveats, 
Copyrights for Boobs, Labels, Eeissues, Assignments, 
and Reports on Infringements of Patents. All bnsiness 
intruBted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamplilet sent free of charge, on application, con- 
taining full information about I'atents and how to pro- 
cure them; directions concerning labels. Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free q^ charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

mUNN & CO., Solicitors or Patents, 

361 Broadway, l^ew York. 
BRANCH OFFICE.— Corner of P aod lih Streets. 
WwhiDcl OD. D. 0. 



AMAGICLANTERN 

ELECTRIC ENGINE 

MUSICAL BOX 

or STEAM ENGINE , 

For particulars how to SECURE ONE and MamJ 
moth Catalogue of MaKic Lanterns and OrKan-f 
ettes, all latest styles, also Wonderful >o veltierf 
Address, HARBACill ORGAN Vii^ Phila^ 
delphla, Fa. MAOIO LANTERNS tf ANI£I>.| 



nm 



WHAT SHALL BE DONE WITH THE 

Sewage?— A paper by A. N. Bell, read before the Mary- 
land Sanitary Convention, Nov. 28, 188S, giving a descrip- 
tion of the various systems of sewage disposal now m 
use. Contained in Scientific American Sttppi-e- 
MBNT,No. 435. I'rice lOcents. To behadat thisoflflce 
and from ail newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientifio American suppi.bment, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 




WITIIERBY, RU«a & RICHAaDSON. Manufacturers 
of Patent \\ ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co.. Worcester. Mass. Send for Catalogue. 



MANGANESE BRONZE.— A PAPER BY 

M. P. Parsons, C.E., giving a brief history of bronzes, 
reviewing the theoretical considerations which led the 
author to the production of manganese bronze, and giv- 
ing the characteristics and tests of the latter compound. 
Contained In Sci I'iNTiFic American StiPPiiEMENT, No. 
dti'i. Price 10 cents. To be had at this offlee and from 
ail newsdealers. 



PJSKFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers. 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Sciextipic Am- 
erican and SciRNTiFic American SrpPLEMEXTcanbe 
supplied for the low price of $1.50 by mail, or f 1.25 at the 
office of this paper. Hea,vy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & 00^ 

Publishers ScmjiaiTC American 



LE PAGE'S 

LIQUID OLUE. 

UN EQUALLED FOR CEMENTING 

I WOOD, GLASS, CHINA, PAPEB, LEATHER, fcc 
AWARDED COLD M#DAL.. LONDON. 1883. 

Used by Mason & namlin Organ & Piano Co.,Pu llman 
Palace Car Co.&c. MFd only by the IJUSSlA 
CEMENT CO. GLOUCESTER, MASS. BOLD 
FVERYWHERE. Sample Tio Cana sent by Mail, 25c 



THE INTERNATIONAL BUREAU OF 

Weights and ]\leasures.— A description of the various 
Interesting apparatus of precision employed in the Ob- 
servatory of the International Bureau or Weights and 
Measures for comparing standards of weight and length. 
Illustrated with three engravings. ( ontained in SriEx- 
TiPic Amkrican SiTpPLEMENT, Nos. 407 and 4*.45. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




Cities, Towns, and Manufactories 

Suppled by Greek & Shaw 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D. AnJrews & Bro,. 233 Broadway, K Y. 

Infringers of above patents will be prosecuted. 



THE SEVERN TUNNEL. — DESCRIP- 
tlon of the great tunnel under tlie Severn, between 
England and Wales. Method of construction. Difficul- 
ties encountered. Present progress of the work. Con- 
tained In Scientific Ameuican Supplemknt, No. 
3ti6. Price 10 cents. To be had at this office, and from 
all newsdealers. 
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A.A.GRIFFINGIRONCO 
STEAM HEATING Appi-^atui 

SOLE MANUFACTURERS 

BUNDY STEAM .F?ADIATOR 

750 COMMUN/PAW AVEi. 
' JERSEY CITY, NJ. 



See Illus. article In Scientific American Sept. 13, 1884. 



WATCHMAKERS. 

Before buying, see the Whltcomb Lathe and the Web- 
ster Foot Wheel, made by the AMBKICAN WA'ICH 
TOOL CO., Waltham, Mass. CATALOGUES FKBB. 



GOLD MINES OF SIBERIA.— INTEREST- 

ing account, by M. Martin, of an expedition to Siberia 
for the exploration of the auriferous deposits of that 
little known region. With two illustrations. Con- 
tained in Scientific Ameiucan Supplement, No. 
3t26. Price 10 centa. To be had at this office and from 
all newsdealers. 



L00KSPgRTSMEN:$23'^oR$l3ASPERSPECIAL OFFER 



Parxer Kepeating Breechloading Shot Gun. 

I Equal In Capacity to 4 Double Barreled Shot Cuns. Shoots 
' 8 Rounds with one Loading. 3 Patents. 

The qaestlon has long been s&ked, Why cinnot a Repeating Shot Gun be made on a eimtUr 

■'—'■pie as the Winchester and other Repeating Rifles ! Alter years of experimenting we 

I iiiffixnU TM-/ihi..n> and we now offer, as a result of this great achieve- 

,____.. ..„..„ .... . p^ 

U 



I princip] 
I Dave so 



lave solved this difficult problem, 
I ment, th» Parker Rtptating 8 Shot Breechtoading Shot 'Gun, pronounced by all sportsmen 
I who bare tested it to be par excellence the yreal'ut ditcovery yet made In firearms. 



I w!ll supersede all other shot gnns, and is even nun i^bubiuk u mauipeuD auiwug ^uuiicid. 
I who purchase it at sight. Daeription : The MagazineiM(2ff 8 Bounds; canbeloaded 
■ in 3i)teeonda,aadth0H'Ronjidanredron«ecutivelyin 16 aeeoadt. It is BreecAloading 
I with Autotnatte Shell Ejector, wnicb throws out the fired shell and reload* itaelf at the 
I same time by the simple Lever Movement. It also has the Patent Magazine Cut Q^f and 
I can be instantly converted into a Single loader if desired. The loeka. Mountingg, and 
I Heel Plate are made of the very best iStee/, and Case Hardened. The ifarra^s are of uni' 
I form length, and made of the Finest Blued Steel and guaranteed U. S. Government 
I Proof. Stock is of selected Walnut, oiled and polished. The ammunition can be i 
I procured from dealers. Its parts are bo Bubstsntially connected it will never get I 
I outof order. The action Is so simple even a boy can comprehend andhandleit with ^ 
t perftct aa/eiff. We cantion gun buyers against irresponsible firms who dec«>ptively 
I advertise and offer bogus, al tered, and toy guns, dear at any prtce^ and unsafe to shoot. 
1 We send with each gun our warrantee, as fol.owB t 

Kead Our Warrantee* The Parker Magatine Repeating S Sh<a Breeehtoading 
I Shot Gun, as offered by us, we warrant to be aa represented in Cut and Reading, 
land alEO to be made of the finest materials, and Aandmat^tf. If found otherwise, we ^ 
I will relimd money or satisfactorily exchange for other guns. Signed, Parker & Co. 

We will offer a limited number of these excellent guns at $13.00 each (the first 
I cost), as per special and limited coupon offer. Our reasons for doing bo are 
I manifold; we want to quickly and immediately place and distribute this season a 
certain number over the United States. Our experience la, one single gmi, when shown 
around and bandied by a sportsman, will sell doiens la his vicinity. This is our 
main reason in making this big reduction, as we well know duplicate orders at our ^^ 
Regular Rates will foUow the sale of one gun told this way. This is where me make M^ 
our profitr, as no sportsman will hesitate to ir.v€at $23.01) forthlsvupsriorof all Bhot>^ 
^uns wnen he sees it. It sells itself, and shows double thevalne. ^ 

g LBS. 



Vailed 

I® 



I WEIGHT 7'/2T0 
BORES 1? toj ■ 



.ACCURATE REPRESENTATION^ 



. '^THE ARMOURERS OFTHEWORLDr«^^ 
EflUALlN RAPIDITY OF/^CTIO^, BRILLIANT EXECUTION/ 



i5^S>'SHTEtC°>^^^^^^^^ 



Th« Army and Kavy Renter, Sept., 1S84, fn speakbig of the 
Parkei Repeating Shet says : "7^ raptdity ofmtvement, eonwnt- 
enee of ammunition, and general exe^Unee, it tdipa«$ onythinff 
in shotguns ever before offered." 

The Spirit of the Times.a leading i^wrtsmen's paper, of Sept. 
^1^, l8S4,Bayso(it: " W$ have eaiamined this vmtaerful shot pun, 
and tht reprwentaiiona mads and claimed for it are fully barns out 
by the arttcU itse^." The N. Y, Bportsman, Sept. S6, another lead- 
ins; sportsmen's paper, says: '''7%tashe$ffitnis certainly th* greatest 
discovery yet made in the era of shet guns." We extend an invita- 
tion to sportsmen to eall and examine this, the eominff dM gum. 
Money can be sent by Registered Letter, Money Order, .KBprest, or 
by Cheek and T^raft. Addt«ss or call om Parker & Ooh 88 
<nisimlM;rs8t,(€lun Raw), Hew Tork. 

This AdT«rUaeinent will not a|^>ear i^iUn. 

So as to irtveoar entire attention to the Bale Of this Repeating Shot Gun. wowUl dose oat our stock 
of Wn» IJouW«awTited BrveclUoaiHngSfeot Qwm at prices fron »12:50 upward, worth double. 



iMlariinMffllESSS 

$13.00 before Nov. 25, 1884, we agree to securely pack 
and box/reeo/aHchorffes and ship to any <m« ad- 
dress in the United States Ont Pcvrker Magiufine Re- 
peating 8 Shot BreechloadiTig Shot Chwn. with one 
^ozen Loaded. Shells free. But after Nov. 35, 1884, 
and np to Jan. 1, 1885. the price will befl8.50. A fter . 
Jan. i, 1885, the standard price will bo $23.00. ■ 
Only onegun will be sent to any one person at$13.00. ^^ 
Our object Is distribution, and to get the gun at this 
price you must cut out this coupon and return It 
to us with your order. 




3E>osz^rx-v-xi i2j-sj^sa?. 



IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

OONNERSVILLE, IND. 

S. 8. TOWNSEND, Gen. AErt.,99Cortland St., ODey St., 
COOKE &. CO., Selliner Aerts., 22 Cortland Street. 
JAS. BBOQS & CO., Selling Agts. Oey Street, 

SEND FOR PRICED CATALOGUE. 




S2 a: uj i^ 6» 



BOLIVIAN EXPLOKATION.— BT REV. 

J. D. Parker. An interesting account of Dr. Heath's 
recent exploration of the Beni Blver. Contained in 
Scientific AMKKiCAK Sitpplemknt, No. 410. Price 
10 cents. To be had at this office and from all news- 
dealers. 

SHORTHANDSy'"ma?rorpSonaie: 
Ituations procured all pupils when competent, 
eod for circular. W. C. CHAFFEE. OBwego, N. T. 



CilS 



20 Hidden Name 10 cts. 

6 packs 50c,, your name hidden by huid 
holding flowers on each. 60 New Im- 
ported Embossed Cfaromoa l&e 
4 pacli;s 60 cts. (not embossed edtre as on 

those advertised for 10c. but each flower 

■iHBHaHHiMMHHHa Ac. completely embosaed) New 
•85 Sample Book, Illnstrated Premium List &c. sentFttEiB 
with each order. OAFITOL CARD CO., Hartford, Conn* 



SCIENTIFIC AMERICAN S UPPLE- 
MBNT. Any desired back number of the Scientific 
American Stjpplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




Your 

wn 
ntingr! 



,3 Printing Press;:j„ 

Card & Label Press $3. Larger sizes $5 to $75. 
For old or young. Everything easy, print- 
ed directions. Send 2 stamps for Catalogue 
of Presses, Type. Cards, etc. to the factory . 
KEIiSKY & CO., Meriden. Conn. 




Hanjo and (Guitar .loiii-nni (Illustrated}, a Uvepapw, 
price lU cts. Specimen copy sent free. iMention this paper. 
Address S. S. Stewart, the Banjo King, 8th and Willow 
Streets, Philadelphia, Pa. 

THE ELECTRIC LIGHT IN THEATERS. 

—Description of the arrangement adopted for lighting 
the theater connected with the recent International 
Exhibition of Electricity at Munich ; with six figures of 
apparatus and one engraving showing section of the 
auditorium and stage- Contained in ScucNTiffic Ameri- 
can Supplement, No. 410. Price 10 cents. To be had 
at this office and from all newsdealers. 



FOB TINNERS OR PATENTKIGHT MEN. 

The Patent of a useful household article for sale, very 
cheap. Sample 15 cts. H. »^£E1<E, Rollti, Mo. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a. 
large proportion of our Inventors patenting their Inven- 
tions abroad, 

CANA l>A ,— The cost of a patent in Canada Is even 
less than the cost of a United States patent, and the 
former Includes the Provinces of Ontario. Quebec, New 
Brunswick, ^^ova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada Is very large, and Is steadily Increas- 
ing. 

EN<»IjAND.— The new English law, which went Into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent Includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain Is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
In England as his United States patent produces for 
him at heme, and the email cost now renders it possible 
for almost every patentee In this country to secure a pa- 
tent In Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany 
Austria, Russia, Italy. Spain {the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies 

An experience of thirtt-kight years has enabled 
the publishers of The Scientific Ameuican to establish 
competent and trustworthy agencies In all the principal 
foreign countries, and It has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of ail couiitries. Including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & <0„ Editors and Proprietors of THE Sci- 
entific American, cordially Invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks. In this country or abroad, to call at their 
offices. S61 Broadway. Examination of Inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN «fc CO., 

Publishers and Patent Solicitors. 

861 Broadway, N ^w 7ork. 

Branch Office, cor. F and 7th Streets, opposite Patent 
Office. Washington. D. i\ 
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Inside I'litre, encli insertSan > 
Back Paue, eiicli insertion 



> - 75 cf nts a line* 
■ - Sl.OOaline, 



(About eight words to a lineJ 

hngravings may head advertisements at the same rate 
per line, by measurement, as the letter jyress. Adver- 
tisements must be. received at publication office as early 
as Thursday morning to appear in next issue. 





SEBASTIAN, MAY A CO.'S. 
IMPROVED S60 

Scr*"w Cutting Lathe. 

Designed for actual work; no 
toy. Eathes for wood or metal. 
Drill Presses, Cliucks. Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

185 *fc 187 W. Pearl SJt., 
Cincinnati, Oliio. 



COmiVlON SENSE CHAIRS AND irOCKERS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 

F. A. SINCLAIR, ^ ^, ,^ 

MottTille, Oiiondugii, County, N. Y. 
For sale by all first-class B'urniture Dealers, 



Rlfi P4Y to sell our Rubber Printing Stamps. Samples 
"'" '^^*' free. TAYLOitBuos. & Co. , Cleveland. Ohio 



[Tltar- DiD)l'f>l|i<?'TILEANDGLM RETORTS ALL SHAPES 

iT IffL, Pf\|i.{\,^BORGNER& O'BRIEN.-^ 

23 'S ST. ABOVE RACE. PHILADELPHIA, 



EVERY USER OF mACHINERV 

SHOULD LEAKN 

How to Dse Loose Pnlleys, 

Useful information on this subject 
is given in our " Catalogue No, 55." 
sent free to any address. 
Van Duzen & Tift, Cincinnati, O. 




F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



i. & F. ISUOWIV, 43 Park Place, IVew York. 





The ''MONITOR." 

A NEW IJFTING AND NON- 
I^IFTING INJECTOR. 

1 



Best Boiler Feeder 

In the world. 

Gfcateat Range 

yet obtained- Does 

not Break; under 

Sudden Changes of 

Steam Pressure. 

Alan I'lileiit 

EJECTORS 

OB 

Water Elevalors, 

For Conveying 
Water and Liquid. 

l^ntfMiL IMIer«t I'll* 
liri<-iitori«. etc. 
NATHAN MANUFACTURING COiMPANY, 

S«DdtbreatAloRae. 92 &. 94 Liberty St., New York. 




WE ARE READY. 

Owing to the sudden Increase In the demand for the 
KneUwood Pliotograpliic Dry Pliifes, we were 
obliged through the months of July and August to de- 
cline many orders. We have now more than quadruvted 
our facilities, and introduced improvements which will, 
we hope, enable us to fill orders with promptness, ana 
(five as plates possessing, if possible, still more sensi- 
tiveness and uniformity. For price listsand samp lea of 
worfcdone by the " Bockwood Plate," address 
J. A. lC.ANDi<:ii, IVIanager, 

17 Union Square, Nevr York. 



FliANING AND MATCHING MACHINE. 




H P 

Special Machines for <^ar Work, and the latest Improved 
Wood Working Machinery of ail kinds. 



H.W.JOHHS' 

LIQUID PAinTS 
ROOFING. 

Fire-proof Building Felt, 

Steam Pipe and Boiler CoTerlngs, Steam Pack- 
iBg, Mill Board, Gaskets, Sheathings, 
Fire-pioof Coatings, Cement, Ac. 

DESCBIFIIVE PBICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

170 If . 4th St., Phila. 46 Franklin St., Chicago. 




BARNES' 



' Patent Foot and 
Steam P(^er Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
'^crool Saws,Formers, 

etc.,eto. Machineson trial if desired. Descriptive Qita^ 
logueandPriceListFree. W.F. tV JOHNlfAHNES, 
No. 1999 Alaiu St., Uockfoid. 111. 



JBItfKIIffS' PATENT VALVES, 

Qate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 

Are the acknowledged standard of the world. Have been in use since 1868, under all possible con- 
ditions, and never have failed. , . , 

To avoid iinpoaition, aeo that valves are stamped "Jenkins Bros." 

a-z:s<a-Z£XSia-is ^nos., 

71 John Street, New York. . Send for Price LUt "A." 79 Kilbv Stret . Boston. 

James Boyd, Philadelphia. Pa. AGENTS : Weir & Craig. Minneapolis, Minn. 

Bees, Shook & Co.,pittsburB, I'a. Ahrens.Welker & Eyan, Louisvile.Ky. Pond EngineerinK Co„ St. Lq lis, Mo. 

Gibson & Clark, Cincinnati, (3hlo^ - " '-" "-" .-.— - t — ,„„.,„^„ ,.v.. 

Chafer & Becker,Cleveland,Ohi'' 




Dunham, Carrigan & 



i^ 



THmes Walker & t^on, Detroit, Mich. Marinette IronW'k's Co., Chisago, 111. 
'■y & Craig, Chicago, 111. English Brothers,Kansas City Mo. 

.'* >»uici8C0, Cai. Hendrle & Bolthofl Mf 'g Co., Denver, Cc. 



/ 



SPEAKING T^/ iJNES. 



THR ARIiaUCAIV UFA 

W.H. FOUBES, W, 

President, 
Alexander Grahap' 
owned by this comp/ 
Including Microphc 
the voice of the , 
corresponding to the 



^^.^ 



iVK COMPAIVYj 
Thko. N.Vail, 
^ (ii7 Gen. Manager. 
4© ^ .t of March 7. 1876, 
. ^ J ;f y form of apparatus. 
J* J?y Telephonea, in which 
Cj ji^ s electric undulations 
■O JB ien. and which articula- 
tions produce similar arti.. .: , sounds at the receiver. 
The Commissioner of Paten^^vand the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing In a contested case, and many In- 
junctions and final decrees have been obtained on toero. 
This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 
'Descriptive catalogues forwarded on application.') 
Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne comnany. 

All telephones obtained except trom this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 
Information furnished upon apnlication. 
Address all communications to the 
AMERICAN JiLIJ. T£I.KPHONE COMI/ANY, 
95 Dlilk Street^ ilostuUi Mass. 




CJla,rl5.'s 

NOISELESS 

BUBBEBWHEELS 

SAVE FLOORS. 

SAVE MONEY. 

Best in the Wokld. 
geo. p. clare, 

(BoiL.) Windsor Lociii, Ot. 




SHEPIRD'8 CELEBSATED 

08Ck 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs. CaUpers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. L. SHEI'AKD, Anent, 
134 E. Second St.> CiBCliinati, O. 




Fan and 8tave Jointer. 



BARREL, KEG, 

Hogshead, 

AUD 

Stave Macbinery. 

Over 50 varieties manu- 
factured by 

H.' & B. HOLMES, 

HUFFAIiO, N. V. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OR COR ES OBTAINED THE WHOLE 
Dli^TANCE BORED ARTF.ClAM \A/FI 1 Q 


/ / 


k 


BORED ROUND AND STRAIEHT 
ADMITTING A LARGER PUMP S, 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BY ANY 
OTHER PROCESS. ESTIMATES 
GIVEN ANO-COWTRACTS MADE BY 

.-^^PENNSYLVANIA 


/■■iM^' 




DAMOND)mCO 






TO 


B0X42SP0TTSVILLE PA. 

IuIAN'ft'RS.OF DIAMOND DRILLS 
FORALLKINDS OF 

— ROCK BORING.— 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 




WILL LIFT HOT WATER 

POSITIVE ACTION GUARANTEED UNDER 
ALLCONDITION8. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 

New York, 109 Liberty 

Street. 
Denver, Col., 438 Blake 

Street. 
Chicago, Ul., 204 Lake St. 



Philada.,12th & Thompson Sts. 
noston, 61 Oliver St. 
Augusta, Ga., 1026 Fenwick St. 
San Francisco, Cai., a Califor- 
nia Street. 



Double Screw, Parallel, Leg Vises. 

Made and WAERANTBD stronger than any other Vise 
byEAUliE ANVIL, WURK!S only, Trenton, Is. J. 



SUPPLY DEPOT 

FOR 

AMATEUR AND 

Professional kHechanics. 

Foot Lathes, Scroll idaws, 
Carving, Engraving and Be* 
pou8»e' Tools, Chucks, Drills, 
Nippers, Pliers, Saw Blades, 
Designs, Fancy woods, &c,&c. 
Shipman EngineB for light 
machinery, >S,land2H. P. 

Send 15 cents for 128 page Catalogue. 
Price paid for it can be deducted from 
first purchase amounting to $2. 

'scroll SA.W8 J- J. WATROUS,213Eace, St^ 

From #3.00 to #95. CINCINNATI, OHIO. 



WIRE ROPE 



Address JOHN A . ROBBLING'S SONS Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 




PIPE COVERING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. Amhestots Materials- 
Fiber* iTiillboard Fackinff, nnd Cement. 

CHALNIERS-SPENCE CO. , 
4:19-421 Siflrlith !-»t„ >iew York. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for stamp. 

THE rOPE M'F'G CO., 

597 WashlngtonSt., Boston, Mass. 



GASKILL'S STEAM PUMPS, 

AND 

eiSKILL'Si HIGH DVTY PCHPINO ENfilNES. 

For public water supply. Manuf aecured by 

THE HOl.LY MFGi. CO., L,ockport, N. Y. 





BOGABDUS' PATENT UNIVERSAL ECCEN- 
TRIO MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Com, 
Corn and Cob, Tobacco, SnuflT, Sugar, Salts, Roots, 
Spices, CofiTee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAB- 
DUS, corner of White and Elm Sts., New York. 

Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Cups for Jjocoinotive, 
Marine and Stationai'y 
Engiue Cylindei's, under 
the Eseibert and Gates 
Patentsi with Sight Feed. 

TAKE NOTICE. 

E The '-Sight Feed" is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cap Co., 
53 Oliver Street, Boston, Mass. 
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For UeerB of Steam Pumps. 

Van Duzen's Patent Steam Famp 

f No Packing or Oil, ) Is 

Requires < No Repairs or Skill, \ Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid ; ever 
ready; no moving parts; all brass; can- 
not clog nor get outof order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Pumps mude 
of Iron; all sizes to 6 inch discharge; 
prices from $7 upward ; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps.' ' 

VAN DUZEN dt TIFT, Cincinnati, O. 




Providence, 12. 1 1 (Park St.), Six mtnutea' walk West fromBtatioD. 
Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J.W.HIM M.E. PrlceSI.2S. 



SOUTHWARKFOUNORY^MACHINECOMPANT^ 
J 4§0 Washington Ave. Phildde/phid, 

Engineers ^Machinists 

Blowing Engines AND HYDRAULIC machinery 

''^AnT-„■ SOLE MAKERS OF THE „ <, ,.| P 



This is the only steam boiler ever 
devised in strict compliance with 
the demands lof natural laws. It 



^|0|Ik. th 

STEAM ^*^cD gives complete immunity against 
^vf»*!2*fc^ \^'\ explosions, delivers dry steam, 
0^^^=^—*-*^ w prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The In 
vention is applicable to every style 
of boiler, and can be readilv ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
--__ ed on liberal terms to manufac- 

turers. Send for description. 
IjAWSON NON-EXPLOSIVE BOILER CO.. 
ISa and 137 Broadway* N.Y. 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel ana water than any engine 





made, and 50 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A 4. 

B. W. PAYNE & RsONS, 
P. O. Box l:i07, Elmira, N. Y. 
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GAS ENGIIffES. 

Simple* Substantial, Safe, Economical, 

One horse power will pump 1,000 gallons of water 100 feet 
high per hour with 35 feet of gas. One-half horse power 
will pump 500 gallons lOO feet high with 25 feet of gas. 
POWER DETERIfllNED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY NEW YORK. 




Emerson's Newl^^Book of S A W S 

More than 100 illustrations, 112 pages, * 80,000 i 
Every rule given that will enable its -A New A. 
Headers to overcome all difflculties, and "11^ Edition ly 
Sawyers instructed in hanging, truing, » * ' • 

Or straightening and running all kinds of Jfl 1 "Wf SI 
Never failing of success. Now ready for ^J -** *' ^ 
'Send your lull address to [FREE distribution. 

Emerson, Smith iSc Co, (Ltd.), Beaver Fiiils, Pa. 




BOORWALTER E^T,I\R. 

Compact, Substantial. Econom- 
cai, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

8 HORSEPOWER $240 00 

4^ " *• 280 00 

6^ " " 355 00 

83^ " *' 440 00 

1^ Put on cars at Springfleld, O. 
JAMBS LEFFBL & CO.. 

Springfield, Ohio, 
or 110 Liberty St., New Tork. 
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FOR 1884. 

The Most Popular Selentille Vaper iu the World. 

Only S3.*^0 a Year* Incliidlngpostage. Weekly. 
5'1 Numbers a Year. 

Tills vridely cii'ciilaied and splendidly Illustrated 
paper is published weekly Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new Inventioos and discoveries, 
representing Engineering Works, Steam fliachinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this Journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific Amiekicax will be sent for one year~b2 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollai's and iweiiiy 
cents by the publishers; six months, $1.60 ; three 
months, 11.00. 

Clubs.- One extra copy of the Scientific Ameri- 
can will be supplied (cr&tiB for every club of five subscribers 
at $3.20 each ; additional copies aC same proportionate 
rate. 

One copy of the Scientific Asierican and one copy 
of the Scientific American Sui'PLEhiiiint will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

361 Broadway New York. 

To Kpreiffn Subscribers.- Under the facilities of 
thePostalUnion.the Scientific American' is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States; Japan. Brazil 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold 
for both Scientific American an3 Supi'l-sment for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne t York. 



PRii\rTii\r6 iiffKS. 

fpHE "Scientific American" is printed with CHAS. 
J. ENEU JOHNSON & CO.'S INK. Tenthand Lom. 
bard Sts. Phiia., and 47 Eose St., opp. Dnane St., N. T 
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